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lOENTIFICfiTION 

PRODUCT CODE: MfilNDEC-ll-DDDRfl-fl-D 

PRODUCT NftflE: ORllC DEVICE REGISTER TEST 

DATE RELEASED: 21 DECEMBER 1975 

MAINTAINER: DIPGNOSTIC GROUP 



THE INFORMflTION IN THIS DOCUMENT IS SURIECT TO CHflNGE WITHOUT 
NOTICE mo SHOULD NOT 8C CONSTRUED AS A COmiTICNT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NO RESPONSIBILITY FOR ANY ERRORS THAT HAY APPEAR IN THIS DOCUMENT. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE UITH THE 
TERMS OF SUCH A LICENSE. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RaiABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION 
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:. ABSTRACT 

THIS IS LOGIC TEST OF THE DRliC. FOR THIS TEST TO OP£RfiT£ 
fi SPECIAL MAINTENANCE CABLE MUST BE CONNECTED (BC08R). 
THIS TEST UILL CHECK UP TO 32 SEQUENTIAL DRilC'S. 

REQUIREHENTS 
2.1 EQUIPMENT 

POP-11 STANDARD COMPUTER 
ORllC 

BC38R FOR EACH ORllC 
=.2 STORAGE 

2.2.1 THE PROGRAM LOADS INTO HK OF MEMORY WITH BOOTSTRAP 

3. LOADING PROCEDURE 
3. 1 METHOD 

WSOLUTE LOADER 

STARTING PROCEDURE 

1. 1 CONTROL SWITCH SETTING 

STARTING AT SA 200 Aa SUITCfCS SHOULD BE DOUN OR ZERO. 
(IF NOT ZERO, BIT 0 TO 8 WILL BE STARTING VECTOR.) 

•*.£ STARTING ADDRESS OR ADDRESSES 

(A; 200 = START OF TEST-fOR NORMAL TESTING 

(BJ 204 = SPECIAL ENTRANCE —FOR TESTING UNIQUE DRUC 

(C) 210 s RESTART-FOR STARTING AFTER SHUT DOUN 

4.3 PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY. 

IF THERE IS NO TTV IN THE SYSTEM. 

PATCH THE TAGS STPS AND STPB Ul^U 

177S70 

SET SWITCH REGISTER TO STARTING ADDRESS. 
LOAD ADDRESS. 
PRESS START 

THE program' WILL STAY IN SECTION AND LOOP. 
4.3.1 FOR SPECIAL ENTRANCE - SA20M 
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1ST HALT SET SWITCH REGISTER EQUAL TO CSR ADDRESS 0^ DRllC 
PRESS CONTINUE 

SND HALT SET SWITCH REGISTER EQUAL TO VECTOR ADDRESS OF DRll 
PRESS CONTINUE 

RAISE SWITCH 10 TO "1" TO INHIBIT SEQUENCING TO NEXT DRllC 



EOl 
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5. OPERATING PROCEDURE 

5.1 OPERATIONAL SWITCH SETTINGS 

5.1.1 AT SA 200 .. THE INSTRUCTION AND LOGIC TEST. 
UITH ALL SWITCHES OOUN THE PROGRAM UILL PRINT 
OUT ON ERRORS AND CONTINUE IN TEST. 

(-/ DEVICE ADDRESS VECTOR ADDRESS" UILL 
BE PRINTED AT COMPLETION OF TESTING EACH DRllC IF 
5U0B IS DOUN. IF SUO£> IS UP THEN NOTHING UILL BE 
PRINTED. 

INSTEAD THERE UILL BE "5" ON THE DISPLAY LIGHTS 
FOR COUPLE OF SECONDS AND THEN PROGRAM UILL 
HALT AT LOCATION 252. 
PRESS CONTINUE TO RESTART.) 

5.1.2 SWITCH SETTINGS ftSE 

SW15 = 1 OR UP . . . HALT ON ERROR 

sum = 1 OR UP . . . SCOPE LOOP 

SU13 = 1 OR UP ... INHIBIT PRINTOUT 

SU12 = 1 OR UP . . . NOT USED 

sun = 1 OR UP ... INHIBIT ITERATION LOOP 

SUlO = 1 OR UP ... DO NOT ADVANCE TO NEXT DRllC 

5W09 = 1 OR UP . . . INHIBIT PRINTOUT OF DEVICE TESTED. 

SUO& = 1 OR UP ...HALT ON END OF PASS. 



5.2. SUBROUTINE ABSTRACTS 

5.2.1 BEGIN SA 200 

5.2.2 SCOPE 

THIS aJBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST 
IN THE INSTRUCTION SECTION. IT RECORDS THE STARTING 
ADDRESS OF EACH SUB-TEST AS IT IS BEING ENTO^D. 
IF A SCOPE LOOP IS REOUESTED. IT MILL JUMP TO THE 
START OF THE SUBTEST THAT THE SCOPE LOOP IS RE- 
QUESTED FOR. 

5.2.3 HALT 

IS A ROUTINE THAT PRINTS-OUT AN ADDRESS THAT TAGS 

THE FAILING SUBTEST, AND THE INCORRECT DATA AT 

THE TIME OF THE FAILURE, IF THERE IS A TTY. 

IT ALSO STORES AWAY THE PC+2 OF THE 

DETECTED ERROR AND THE PROCESSOR STATUS REGISTER 

STARTING AT LOCATION 017400. 
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.5. OPERATING FRXEDURE CONT'D) 

5.3 PROGRfiH AND/OR OPERATOR ACTION 

EITHER A) ONLY IF THERE IS A TTY — 

5.3.1 LOAD PROGRAM INTO MEMORY WITH ABSOLUTE LOADER 

; 5.3.2 PATCH THE TAGS STPS AND STPB 

' UITH 177570 

5.3.3 LOAD ADDRESS OOOSQO 

5.3.4 CLEAR CONSOLE SWITCHES 

5.3.5 SET SU15sl,5Ull=l,SU07=l,5UO&=l 
5.3.b PRESS START 

IF THERE IS NO ERROR. PROGRAM WILL RUN 
FOR A FEH SECONDS. At THE END OF WHICH THERE WILL BE "S" 
ON THE DISPLAY LIGHTS FOR COUPLE OF SECONDS AND THEN 
PROGRAM WILL HALT AT ADDRESS 2S2 FOR END OF PASS. 
PRESS CONTINUE TO CONTINUE THE PROGRAM. 

IF ANY ERROR ENCOUNTERED, PROGRAM WILL HALT AT ADDRESS 
374S. 

TO DETERMINE TYPE OF ERROR: 

5.3.7 LOAD ADDRESS 017400 

5.3.8 PRESS EXAMINE 

CONTENT OF THIS LOCATION IS — PC+2 OF THE DETECTED ERROR 

5.3.9 PRESS EXAMINE 

CONTENT IS — PROCESSOR STATUS REGISTER 

TO TEST IF THERE IS ANY MORE ERROR IN ANY OTHERE TEST: 

5.3.10 LOAD ADDRESS 000200 

5.3.11 CLEAR CONSOLE SWITCHES 

5.3.12 SET SW15=1,SW1I=1,SW07=1,SWO&=1 

5.3.13 PRESS START 

PROGRAM WILL HALT FOR THE FIRST ERROR THAT WAS JUST OBSERVED 

5.3.14 PRESS CONTINUE 
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IF THE PROGRAM HALTS AT ADDRESS 374£): 
5.3. IS LOAD ADDRESS Q17HQC 
5. 3. IE) PRESS EXAMINE 

CONTENT IS THE NEW PC+2 OF THE DETECTED ERROR 
NEXT LOCATION CONTAINS PROCESSOR STATUS REGISTER 
STEPS 5.3.10 THROUGH 5.3. lt» SHOULD BE REPEATED 
FOR ANY FURTHER ERROR. 

OR B) IF THERE IS A TTY — 

5.3.1 LOAD PROGRAM INTO MEMORY 

5.3.2 DO NOT PATCH ANY WHERE 

5.3.3 CLEAR CONSOLE SWITCHES 

5.3.4 PRESS START 

PROGRAM WILL TYPE THE DEVICE ADDRESS FOLLOWED BY THE VECTOR 
ADDRESS. 

THEN IF THERE IS NO ERROR AND IF SWOb IS DOWN, 

"/ DEVICE REGISTER VECTOR ADDRESS" WILL BE 

TYPED OUT FOR END OF PASS. THERE WILL BE "5" 

ON THE DISPLAY LIGHTS BEFORE THE TYPE OUT. 

IF SWOb IS UP PROGRAM WILL HALT AT 252 AND 

THERE WILL BE NO TYPE OUT. 

IF THERE IS ANY ERROR PROGRAM WILL TYPE OUT: 

PC+2 OF DETECTED ERROR PROCESSOR STATUS REGISTER 

DEVICE ADDRESS VECTOR ADDRESS. (ALL FOUR IN ONE LINE) 

IF SW15 IS UP PROGRAM WILL HALT AT 37Hb AFTER TYPE OUT. 

PRESS CONTINUE TO CONTINUE THE PROGRAM. 

8. ERRORS 

6.1 ERROR PRINTOUT 
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ARE IN fi FOUR WORD FORflflT. THE 1ST IS THE PC+a OF THE 
DETECTED ERROR. THE 2ND IS THE PROCESSOR STftTUS 
REGISTER. THE 3RD IS DEVICE ADDRESS. THE "TH IS 
VECTOR ADDRESS. 

ERROR RECOVERY 

DEPRESS CONTINUE TO RESTART SECTION 



101 

.nfllh. HfiCYil £r.7j£> 15-OCT-rS 15:53 PAGE S 
CODRAA.Pll 

7. RESTRICTIONS 

7.1 STARTING RESTRICTION 
NONE 

7.2 CPERflTIONftL RESTRICTION 

THE DRUC MUST HAVE THE BC08R CABLE TO RUN 
THIS TEST. 

NOTE THAT THE DRllC HAS FLOATING VECTORS: 

THE BELOW IS THE ASSIGNMENT OF FLOATING VECTORS, THE ASSIGNED 
SEQUENCES ARE: 

1. STARTING AT 300 AND WORKING UPWARD ALL DCll'S WILL BE ASSIGNED. 

2. THEN ANY EXTRA KLil CALLED FOR (VT05, VTOb, LCll) 

3. THEN ANY DPI! CALLED FOR. 

4. THEN ANY DNll CALLED FOR. 

5. THEN ANY DNll CALLED FOR. 

' THEN ANY DHIIBB CALLED FOR. 

7. THEN ANY DRllA CALLED FOR. 

8. THEN ANY DRUC CALLED FOR. 

THE ORUA AND DRUC DEVICE ADDRESSES WILL BE ASSIGfCD IN THE USER 
AREA OF T\irn^ TO 7b4000. THE ASSIGNMENT OF ADDRESSES WIU START AT 
THE HIGH ADDRESS LIMIT AND PROCEED DOUNUARD. USERS AND SPECIAL SYSTEMS 
SHOULD START THEIR ASSIGNMENTS OF SPECIAL DEVICES AT THE LOW ADDRESS 
LIMIT AND WORK UP. AFTER ASSIGNING ALL ORUA'S, ASSIGN DRUG'S 

76777b TO 767770 DRUC iO ;ASSUMIHG NO DRUA'S 

767766 TO 767760 DRUC tl 



76770S TO 767700 DRUC i7 

767606 TO 767600 DRllC ilS 
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S. fllSCELLflNEOUS 

UHERE THERE (WE MULTIPLE DRilC OR A SYSTEM AND IT IS DESIRED TO 
TEST ONLY ONE OF THEM. THIS MPiY BE fiCH.IE^EC BY JSING THE SPECIAL 
STARTING ADDRESS AND PLACING SUiO ON A ONE (UP) TO INHIBIT SEQUENCING 
TO THE NEXT DRUC. SEE 4.3.1. 

B.i EXECUTION TIME 

FOR EACH DRllC ABOUT 1 MINUTE 

e.2 UNTESTED LOGIC 

SIGNALS TO USER NOT TESTED: 
"NEW DATA READY" 
"DATA TRANSMITTED" 
"INIT" TO THE USER 

9. PROGRAM DESCRIPTION 

THIS PROGRflM WHEN STARTED AT 200 CHECKS THE STANDARD DRU-C'S 

THE PROGRAM THEN PERFORMES AN INCREMENTAL LOGIC CHECK FOR 
THE SELECTED DRllC. 

THE DATA REGISTER 15 TESTED TO SEE IF "RESET" CLEARS IT, 
AND IF IT UILL HOLD (U. COMBINATIONS OF NUMBERS. 

THE READ/URITE BITS OF THE STATUS REGISTER ARE ALSO TESTED. 

BOTH THE "A- WD "B" INTERRUPTS ARE TESTED TO SEE IF THEY 
INTERRUPT AT THE CORRECT BUS REQUEST LEVEL BR-5. 

AT THE END OF THE TEST AN V IS TYPED AND ALSO THE 
ADDRESSES OF THE DRll-C CONTROL STATUS REGISTER AMD 
IT'S SIDE INTERRUPT VECTOR IS TYPED (IF SELECTED VIA 
SWITCH q.). THE PROGRflM THEN RETESTS THE UNIT (IF SELECTED 
VIA SWITCH 10) OR SCANS TO THE NEXT ORll-C. IF ANOTHER 
ORU-C IS ON THE SYSTEM THEN THE PROGRAM RESTARTS TESTING 
THE NEW DRll-C. 

AFTER ALL DRll-C 'S HAVE BEEN TESTED THE PROGRAM WIU 
TYPE •/' AND RESTART TESTING WITH THE INITIAL ORll-C. 

IF NO ERRORS OCCUR AND THREE DRU-C'S ARE AVAILABLE 
AND SWITCH 9 IS DOWN THE PROGRAM WILL TYPE. 

IbOOOO 770 « 

157770 1000 ♦ 

157760 1010 » 

/ 

ETC. 

IF SWITCH 9 IS UP THEN 
* 
* 
ft 
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IF A POWER FAIL OCCURS THE PROGRAM WILL RESTART AT "START" 
ID. LISTING 
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.■GENERAL REGISTER LOGIC TEST 

PSU=177776 

HLTriOHOOO 

SR= 177570 

CSR=167770 

STKPTR=1200 

:REGISTER DEFINITIONS 

RO=RO 

R1=R1 

R2=R2 

R3=R3 

RH=RH 

RS=R5 

SPsRb 

PC=R7 



; SWITCHES 



SW9=100Q 
SU10=2000 
SWl 1=4000 
SU13-20000 
5Um=40000 



419 
420 
421 
422 
423 
424 
425 
42b 
427 
428 
429 
430 
431 
433 
433 
434 
435 
43b 
437 
438 

43g 

440 
441 
442 
443 
444 
445 
44b 
447 



001 100 



I7777h 

17777H 
177771 
177570 
177570 



000000 
000001 
000002 
000003 
000004 
000005 
00000b 
000007 



.ENABLE ABS.AflA 

.fICALL .STYPE. .STYPOCT. .JTRAP, .EOUAT, .SPOUER 

.MCALL SETUP,. Setup,. scAtch 

.5BTTL BASIC DEFINITIONS 



:«INITIAL ADDRESS 
§TACK= 1100 
.EOUIV ENT, ERROR 
• EQUIV lOTjJCOPE 
PS= i77'nh 
.EQUIV PS.PSM 
STKLMT= 177774 
PIRQ= 177772 
SUR= 177570 
0I5PLAY=SUR 



OF THE STACK POINTER H« 1100 ««« 



; BASIC DEFINITION OF ERROR CALL 
; BASIC DEFINITION OF SCOPE CALL 
•PROCESSOR STATUS WORD 

; STACK LIMIT REGISTER 
PROGRAM INTERRUPT REQUEST REGISTER 
; SWITCH REGISTER 



♦GENERAL PURPOSE REGISTER DEFINITIONS 



|!J0= 
Rl= 
R2= 
R3= 
R4= 
R5= 
Rb= 
R7= 
.EQUIV 
.EQUIV 



JiO 

X3 
y.s 

7.7 

Rb.SP 
R7,PC 



GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
STACK POINTER 
PROGRAM COUNTER 
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8hSIC 


448 




449 


100000 


450 


040000 


451 


020000 


452 


010000 


453 


004000 


454 


302000 


455 


001000 


45b 


000400 


457 


000200 


45B 


000100 


459 


000040 


4b0 


000020 


4fal 


000010 


462 


000004 


4b3 


000002 


4b4 


000001 


465 




466 




467 




468 




urn 

469 




470 




471 




472 




473 




474 




475 




476 




477 


100000 


478 


040000 


479 


020000 


480 


010000 


4B1 


nnunnn 
UUHUUU 


482 


002000 


483 


001000 


484 


inn 

000400 


485 


000200 


line 

486 


000100 


487 


000040 


488 


000020 


489 


000010 


Lion 

490 


000004 


491 


000002 


4^ 


nnnnn t 
□UUUul 


493 




494 




495 




496 












499 




cnn 




501 




502 




503 
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:»"SWITCH REGISTER" SWITCH DEFINITIONS 

^U15= 100000 

SU14= 40000 

5U13= 20000 

5U12r 10000 

SU11= 4000 

SU10= 2000 

5U09= 1000 

5U08= 400 

SW07= 200 

5U06= 100 

SU05= 40 

SU04= 20 

5U03= 10 

SW02= 4 

5U01= 2 

5U00= 1 

.EQUIV 5U09,SU9 

.EQUIV 5U08,5U8 

.EQUIV SU07,SU7 

.EQUIV SU06,SU6 

.EQUIV 5UQ5 5U5 

.EQUIV SU04,SU4 

.EQUIV SU03,SU3 

.EQUIV SU02,SU2 

.EQUIV 5W01,5U1 

.EQUIV SUOO.SUO 

:»DflTfl BIT DEFINITIONS (BITOO TO BIT15) 

6lT15= 100000 

BIT14= HOOOO 

BIT13= 20000 

BIT12= 10000 

BITllr HOOO 

BIT10= 2000 

BIT09= 1000 

BITOB= 400 

BIT07= 200 

BIT06= 100 

BIT05= 40 

BITOMs 20 

BIT03= 10 

BIT02= 4 

BITOls 2 

BITOO= 1 

.EQUIV BIT0g,BIT9 

.EQUIV BIT08,BITB 

.EQUIV BIT07 BIT7 

.EQUIV BIT06 BIT6 

.EQUIV BIT05 BITS 

.EQUIV BIT04 BIT4 

.EQUIV BIT03 BIT3 

.EQUIV BIT02,BIT2 

.EQUIV BITOl BITl 

.EQUIV BITOO BITO 
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ERRvEC= 


"CPU 


505 




000004 


4 


506 




000010 


RESVEC= 


10 


507 




000014 


TBITVEC- 


=14 


508 




000014 


TRTVEC= 


14 


50*9 




000014 


BPTVEC= 


14 


510 




000020 


lOTVECr 


20 


511 




000024 


PURVECr 


24 


512 




OOOOjO 


Ef1TVEC= 


30 


513 




000034 


TRflPVEC=34 


514 




OOOObO 


TKVECr 


60 


515 




00U0b4 


TPVEC= 


64 


51b 




000240 


PIRQVEC=240 


517 




000000 


JTN=0 




518 




000000 


SSUR=0 




519 










520 




000000 




.=0 


521 


000000 


000002 




.+2 


522 


000002 


000000 




HALT 


523 


(KX3004 


000006 




.+2 


524 


00000b 


000000 




HOLT 


525 


000010 


000012 




.+2 


52b 


000012 


000000 




HflLT 


527 


nAAn 111 

00C014 


00001b 




.+2 


528 


00001b 


000000 




Lini T 
HflLT 


529 


000020 


000022 




.+c 


530 


000022 


000000 




HflLT 


531 


000024 


000026 




.+2 


532 


00£K)2b 


CajOOOO 




HHL 1 


533 


000030 


000032 




. +C 


534 


000032 


000000 




HHL 1 


535 


0000^ 


(XJ0036 




.+C 


53b 


00003b 


000000 




HHL I 


537 


000040 


(AJ0042 




. +C 


538 


0OOOM2 


000000 




MHL 1 


539 




IA)0046 




. +c 


540 


00004b 


OOOOlXj 




HOLT 


541 


OOCftJbO 


0CAJO52 




.+2 


542 


OOOObS 


oiajooo 




HflLT 


543 


000054 


000056 




.+2 


5H4 


00005b 


000000 




HflLT 


545 


DOOuoO 


000062 




.+2 


54b 


00Ca]d2 


000000 




HflLT 




uQuudH 


DuOObb 




.+2 


548 


OOOObo 


000000 




HflLT 


549 


OOIA770 


000072 




.+2 


550 


000072 


ODOuDu 




HflLT 


551 


U0UU74 


0QuU7b 




.+2 


552 


00007b 


LAJuOOO 




HflLT 




UUUiUU 


nnni ns 

UUUlUc 




.+2 


554 


000102 


000000 




HflLT 


555 


000104 


000106 




.+2 


55b 


00010b 


000000 




HflLT 


557 


000110 


000112 




.+2 


558 


000112 


000000 




HflLT 


559 


000114 


000116 




.+2 



NOl 



1 fiDDRESSES 

TIME OUT AND OTHER ERRORS 
RESERVED AND ILLEGAL INSTRUCTIONS 
"T" BIT 
TRACE TRAP 

BREAKPOINT TRAP (BPT) 
INPUT/OUTPUT TRAP (lOT) »»SCOPE#» 
POWER FAIL 

EMULATOR TRAP (EMT) ««ERROR*« 

"TRAP" TRAP 

TTY KEYBOARD VECTOR 

TTY PRINTER VECTOR 

PROGRAM INTERRUPT REQUEST VECTOR 



5sa ccciib 

561 DOC120 

55>2 002122 

5C>3 000124 

SbH 00012b 

565 OOOIX 

566 000132 

567 000134 
ShB 00013b 

569 000140 

570 000142 

571 000144 

572 0001% 

573 000150 

574 000152 

575 000154 
57b 00015b 
577 OOOlbO 
57B 0001b2 

579 0GOlb4 

580 OOOlbb 
561 000170 

582 000172 

583 00C17M 
^ OCCiTb 
585 000200 
58b 000202 
587 



000000 
QDOlii 
OOOOOC 
000126 
000000 
000132 
000000 
00013b 
000000 
000142 
000000 
0001% 
000000 
000152 
OOOOOC 
000156 
OOOOOG 

gggib2 

000000 
OOOlbb 

000172 

OO pi Tb 

000202 
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BOS 



589 00G210 

590 000212 

591 OQOSIH 

592 OPglb 

593 000230 

594 

595 000224 
5% 




1 1 ivv: 



1 1 1 wvHi I 1 1 1 1 



000232 




HhLT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.*2 

HALT 

>2 

HALT 

.+2 

HALT 

.*2 

HALT 

.+2 

HALT 

>2 

HALT 

>2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

>2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 
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bib 0CC27b 

bl7 000300 

blB 000302 

bl9 00030S 

b20 OOOSOb 

b21 000310 

b22 000312 

b23 000314 

&24 00031b 

b2S 000320 

hSb 000322 

b27 000324 

b28 00032b 

b2S 000330 

bX 000332 

b31 000334 

b32 00033b 

b33 000340 

b34 000342 

b3S 000344 

b3b 0003% 

b37 000350 

b38 000352 

^ 000354 

b40 00035 6 

b41 0003U 

bM2 000362 

b43 000364 

b44 000366 

B45 000370 

b% 000372 

b47 000374 

b4B 000376 

b4g 000400 

b50 000402 

bSl 000404 

b52 000406 

653 000410 

b54 000412 

b55 000414 

b56 000416 

657 000420 

b58 000422 

bSq 000424 

660 000426 

bbl 000430 

662 000432 

b63 000434 

b64 000436 

665 000440 

666 000442 

667 000444 
bbe 0004% 

669 000450 

670 000452 

671 000454 



000000 



000X6 

000316 
000000 
000322 
000000 
000326 
000000 
000332 



I II II* 



000336 
000000 
000342 
000000 
000346 
000000 
000352 
000000 
000^ 

0003 62 

000366 

googgo 

000376 
000000 
000402 



000412 
000000 
000416 
000000 
000422 




000436 
000000 
000442 

0004% 

000452 
000000 
000456 



HMLT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.+2 

HALT 

.♦2 

HALT 

.+2 

HALT 

.♦2 

HALT 

.+£ 

HALT 

.♦2 

HALT 

.+2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.*2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.+2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 



COS 



I 



D02 
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&72 000458 

b73 gog%o 

b75 000N6M 

b7b 000%b 

b77 000470 

b78 000472 

b79 000474 

bSO 00047b 
b81 
bSS 

b83 

b84 000506 

b85 000510 

bSb 000512 

b87 000514 

hSS 00051b 

b89 000520 

bV 000522 

b<31 000524 

b92 0005% 

b93 000530 

b94 000532 

b% 000534 

b% QQffi36 

b97 00^ 

b98 000542 

b99 000544 
000646 

^1 OOSSD 

702 000552 

703 000554 

704 00055 6 

705 0005 60 

706 000562 

707 000564 
706 000566 

709 0 00570 

710 000572 

711 000574 

712 000576 

713 C00600 

714 000602 

715 000604 

716 000606 

717 000610 
71B 000612 

719 000614 

720 000616 

721 000620 

722 300622 

723 000624 

724 000626 

725 000630 

726 000632 

727 000634 



XXXXJO 
000462 
000000 
000466 
000000 
000472 
000000 
000476 
000000 
000502 



1 1 II II 



■ I IJ1I 



000000 

mmm 

000516 
000000 



000 526 
000000 
000532 
000000 
00K36 

mmm 
000546 



1 1 1 1 1 1 



000^ 

oogogo 

000556 



I I M II 



000562 
000000 
000566 

gogogg 

000572 

gogogg 

00g76 

0006K 

000606 

000612 

000616 
000000 
000622 
000000 
000626 
000000 
000632 
000000 
000636 



HMLT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.+2 

HALT 

>2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.+2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 
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E02 



728 000C)3& 

'£9 000640 

730 000642 

'31 000644 

732 0006% 

733 000650 

734 000652 

735 000654 
"36 000656 
"37 000660 
738 000662 
73S 000664 
740 000666 
7Mi 000670 
742 000672 
^M3 000674 
7HH 0)0676 
~H5 000700 
7% 000702 
747 000704 
7H8 000706 
74g 000710 
'BO 000712 

751 000714 

752 000716 

753 000720 

754 000722 
^ 000724 

756 000726 

757 0007X 

758 000732 

759 000734 

760 000736 

761 000740 

762 000742 

763 000744 

764 0007% 

765 000750 

766 000752 

767 00075H 

768 000756 

769 000760 

770 000762 

771 000764 

772 000766 

773 000770 

774 000772 

775 00077H 

776 000776 
777 

778 000020 

779 000022 

780 000024 

781 000026 

782 000030 

783 000032 



000000 
000642 
000000 
0006% 
000000 
000652 
900000 
000656 
000000 
000662 
000000 
>66 



000672 
000000 
000676 
000000 
000702 
000000 
000706 
QOOXJO 
000712 
OOOOIO 
000716 
000000 
000722 
OOOIXXl 
000726 
000000 
000732 
000000 
000736 
000000 
0OG742 
000000 
0007% 

oggoo o 

000752 

ggggoo 

000756 

ggoooo 

000762 
000000 
0007^,6 



mill 



000772 



i I II 1 1 



000776 



004264 
000340 
004524 
000340 
003626 
000340 



HriLT 

.♦2 

HftLT 

.♦2 

HftLT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

riAuT 

.♦2 

HALT 

.♦2 

HALT 

.*2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.+2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.+2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.♦2 

HALT 

.=20 

.SCOPE 

340 

PFAIL 

340 

.HLT 

340 



F02 



DDORAA.PIl 



784 

res 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

7% 

797 

798 

799 

800 

801 

802 

803 

804 

805 

806 

807 

808 

809 

810 

811 

812 

813 

814 

eis 

816 
817 
S18 
B19 
820 
821 
822 
823 
824 
825 



328 
329 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 



000034 
000036 

0000% 

000200 
000204 
000210 

000250 
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005462 
000340 
0000% 
003610 
000200 

000137 ooiss: 

300137 00125b 
000137 001366 
000250 
000000 
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000252 000207 
001200 



001200 
001202 
001204 
001206 
001210 
001212 
001214 



001216 
X1220 
001222 
001224 

X1226 
X1230 
001232 
001234 

001236 
001240 

001242 
0012% 
0012S2 
001256 
001$2 
001266 
001272 
00127b 
001304 
001312 
001316 
001324 
0013X 
001334 



167770 
167772 
167774 
167773 
000300 
000302 
000304 



167770 
167772 
167774 
167773 

000300 
000305 
000304 



I II III 



000240 

0127QI 

000137 
012706 
QQ4737 

0137% 
012737 
012737 
012637 
012737 
012701 
004737 
012701 



001200 
X1272 
001366 
X1200 
001272 
00%12 
000004 

001352 000004 
000031 177060 
OO0OO4 

177777 00123M 
160000 
004642 
000770 



STRAP 
340 
.=46 
LOCIC 
.=200 
JHP 
JflP 
JMP 
.=250 
EOPHLT: HALT 



RTS 
.=1200 



StSTARTl 

aiSPEC 

aiSTART 



; INITIAL START 

;T0 SELECT UNIQUE ADDRESS AND VECTOR 
; RESTART 

; THIS IS AN END OF PASS HALT 
; NOT AN ERROR HALT. 
; PRESS CONTINUE TO CONTINUE THE 
: PROGRAM. 



PC 



;THIS TABLE CONTAINS INITIAL REGISTER AND VECTOR ADDRESSES 

RCSR: CSR 

CSR+2 

CSR+4 

CSR+3 
RCSRl: 300 

302 

304 

;THIS TABLE CONTAINS REGISTER AND VECTOR ADDRESSES OF THE DRU-C UNDER TEST 



DRCSR: 167770 

DROBUF: 167772 

DRIBUF: 167774 

DRBHIO: 167773 

DRVECA: 300 

ORLVL: 302 

DRVECB: 304 

XORFLG: 0 

COUNT: 0 
PL: 240 

START 1: MOV 
JSR 
JMP 

SPEC: MOV 
JSR 
JMP 

FIRST: MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
JSR 
MOV 



;ADORESS OF DRll-C STATUS REGISTER 
ADDRESS OF OR OUTPUT BUFFER REG. 
ADDRESS OF DR IffnjT BUFFER REG. 

;HIGH BYTE OF OUTPJT BUFFER REG. 

; INTERRUPT VECTOR OF UNIT UNDER TEST 
; INTERRUPT VECTOR 

; COUNT LOCATION 
{PRIORITY LEVEL 



•STKPTR.R6 

PC.FIRSt 

3ISTART 

•STKPTR.R6 

PC.FIRSt 

SPtCO 

ai4.-{R6) 

•xom,at4 

I3l,a&177060 
(R6U,3t4 
•-l.afcxORFLG 
I166C50.R1 

pc.aiSPEci 

•7^0, Rl 



940 0C13H0 

84 1 001344 

842 001346 
iH3 gl^ 



6HH 

845 0013SM 

8% 001360 

847 001364 
848 

849 X1366 

850 001372 

851 001376 
652 001400 

853 001402 

854 001404 

855 001406 

856 001410 

857 001412 

858 001414 

859 001420 

860 001426 
861 

862 

863 001432 

864 001440 

865 001442 
366 0014% 

867 001452 

868 001460 

869 001466 

870 001474 

871 001502 

872 001504 

873 001510 

874 001512 
£7S 001514 

876 001516 

877 001520 

878 001524 
879 

880 001532 

861 001594 

882 001542 

883 X1550 

884 001554 

685 001560 

686 001562 
887 

888 001564 

889 001566 

890 001574 
691 001602 

892 001604 

893 001610 
694 001612 
895 



G02 
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004737 
104400 
004712 

V 



012637 
005037 
000207 

012700 
012701 
012021 
012021 
012C21 
012021 
012021 
012021 
012021 
012706 
012737 
005037 



032737 
001002 
004737 
01 3705 
012777 
012737 
012737 
012777 
000005 
017700 
001403 
104000 
000401 
104000 
012706 
012737 

000004 
012737 
012777 
017700 
022700 
001401 
104000 

000004 
012737 
012777 
000005 
005777 
OOlHOl 
104000 



004672 



000004 
001234 



001200 
001216 



TYPE 

riESSi 

XORft: CUP 

nov 

CLR 
RTS 

ilNITIALIZE 
§TflRT: MOV 



PC.ai5PEC2 



001200 
0014% 
004370 



004372 



RSTftRT: 



tlOV 

nov 

MOV 

nov 

MOV 
MOV 
MOV 
MOV 

nov 
nov 

CLR 



PC 

iR6)*, (Rfc)* 
(R6)*.3I4 
SIXOR^LG 
PC 

ADDRESS AND VECTORS 
•RCSR.RO 
•DRCSA.Rl 
(RO)+,(RI)* 



(R0) + 
(RO)* 
(RC) + 
(R0) + 
(R0) + 
(R0) + 



(RlJ + 
(Rl) + 
(RD* 
(Rl) + 
(Rl) + 
(Rl) + 



•STKPtR.R6 
IBEGIN.AETURN 
SiSCOftF 



001000 177570 



;DOES RESET CLEAR REGISTER 



004410 
001216 
000240 
001516 
O QOOlO 
177777 

177510 



176316 
000004 
004366 
177516 



BEGIN: 



001200 

000006 000004 



0 04000 004366 
177777 177450 



IS: 
2S: 



177444 
177777 



000010 004366 
177777 177416 

177412 



BIT 
BNE 
JSR 
NOV 
NOV 

nov 
nov 
nov 

RESET 

HOV 

BEG 

HLT 

BR 

HLT 

HOV 

MOV 

SCOPE 
HOV 

nov 

HOV 
CHP 
6EQ 
HLT 

SCOPE 

nov 
nov 

RESET 
TST 
BEQ 
HLT 



tSU9,8lSR 
BEGiA 

PC.3tM0REI0 

dr6sr^ 

•240.VSU 
llS.il4 

•lO.ICOUNT 
••llaOROBUF 

a0R08UF,R0 
2S 

2S 

iSTKPTR,SP 
i6,Sl4 

•4000.IC0UNT 

•-i.s6R0»jr 

8DR6BiJF.R0 

•-l,RO 

.♦4 



•10,IC0UNT 
t-llaOROBUF 

aORIBUF 
.♦4 



;GET ADDRESS OF FIRST POSSIBLE Z^V.- 
;LOAC INITIAL TEST ADDRESSES 



;SET UP STACK 
•SET SCOPE RETURN 



;GET fiJDRESS OF STATUS REGISTER 
SET PRIORITY LEVa 6 
•SET TIHE OUT TRAP VECTOR 

; PRESET OUTPUT BUFFER 
CLEAR DATA REGISTER 
I GET RESULT OF RESET 

;DATA REGISTER NOT CLEAR 

: ERROR! TIHED OUT WB\ REFERENCING OfiOSUF. 
RESET STACK POINTER 
; RESTORE TIHE OUT TRAP 



;«ILL ONES TO REGISTER 



;REG MILL NOT HOLD ONES 



:SET DATA TO ALL ONES 
I SHOULD CLEAR REGISTER 

;REG FAILED TO CLEAR 
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8% 


QG1614 


000004 










997 


001616 


012737 


004000 


004366 




MOV 


oaQ 




n 1 P777 




if I <Soo 




MOV 


BVi 


X1632 


017700 


177362 






MOV 


<300 


001636 


022700 


052525 






CMP 




001642 


001401 








eEQ 


902 


001644 


104000 








HLT 


903 
904 


0016% 


000004 










9T5 


m650 


012777 


125252 


177342 




MOV 


9u6 


001656 


017700 


177336 






MOV 


907 


001662 


022700 


125252 






CMP 


906 


001666 


001401 










909 


001670 


104C00 








HLT 


910 














911 










, 1 C3 1 n 


EL IftBTl 


912 


001672 


000004 






SCOPE 


913 


001674 


012737 


000040 


004366 




MOV 


914 


001702 


010502 






our 1 3 1 • 


NOV 


915 


001704 


005722 








TST 


916 


001706 


012703 


000401 






MOV 


917 


001712 


012704 


000400 






MOV 


918 


001716 


005000 








CLR 


919 


001720 


005012 








CLR 


920 


001722 


060300 








ADD 


921 


001724 


060312 








ADD 


922 


001726 


021200 








CMP 


923 


001730 


X1401 










92M 


001732 


104000 








HLT 


925 


001734 


005304 








DEC 


92(> 


X1736 


001371 










927 


001740 


006303 








A5L 


926 


001742 


001363 








Bf€ 


929 














9X 










:TEST THAT BY! 


931 












SCOPE 


932 


M1744 


000004 








933 


0017% 


012777 


vnrn 


177244 


TAG: 


MOV 


934 


001754 


105077 


177240 






CLRB 


935 


001760 


017700 


177234 






MOV 


936 


001764 


022700 


177400 






CMP 


937 


001770 


001401 








BEQ 


938 


001772 


104000 








HLT 


939 














940 


001774 


000004 








SCOPE 


941 


001776 


012777 


\77777 


177214 




MOV 


942 


002004 


105077 


177214 






CLRB 


943 


002010 


017700 


177204 






MOV 


944 


002014 


022700 


000377 






CMP 


945 


002020 


001401 








BEQ 


946 




104000 








HLT 


947 










948 


002024 


000004 








SCOPE 


949 


002026 


005037 


002076 






CLR 


950 


002032 


012704 


002076 






MOV 


951 


002036 


005077 


177156 






CLR 



H02 



•4000.IC0UNT 

«5252§.aDR0BUF 

30R0BUF.ro 

«52525.fi0 

.+4 



;DATfi N0T=52525 



1125252, 9DR0BUF 
aOROBUF.RD 
M 125252, RO 
.+4 

;DATft N0T=125252 
TY OF ORll-C OUTPUT BUFFER REGISTER 
•40.a«IC0UNT 

R5.A2 ;GET ADDRESS OF DRCSR 

(R^}4 ;R2:A0DRESS OF OUTPUT BUFFER REG. 

•401, R3 ;LOAD CONSTANT 

•256., R4 : SET COUNT 

RO ; PRESET EXPECTED RESJLT 

(R2) CLEAR REGISTER 

R3,R0 

R3.(R2) 

(R^),R0 

.+4 

R4 
2S 
R3 
IS 

REFERENCE TO DROBUF AFFECT PROPER BYTE ONLY 
i-l.aOROBUF 

aORteUF ; CLEAR LOU BYTE 



3DR0BUF.ro 
•177400 RO 
.♦4 



:BYTE LOU FAILED TO CLEAR 



•-l.aOROBUF 

SDffiHIO ; CLEAR HIGH BYTE 

aOROBUF.RO 

•377, RO 

.+4 

;HIGH BYTE CLEAR FAILED 



3^2S 
•2t.R4 

30r6buf 
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952 002042 

953 002046 

954 002052 

955 002056 



>064 

958 002066 

959 002072 

960 002074 
%1 002076 
962 002100 
963 

964 002102 

%5 002104 

966 002106 

%7 002110 

968 002112 

%9 002116 

970 002120 

971 002124 

972 00212b 
973 

974 002130 

975 002132 

976 002140 

977 002144 

978 0021% 

979 002150 
S80 002152 
981 

982 002154 

983 002156 

984 002162 

985 002166 

986 002170 

987 QQ2172 



105077 
105277 
105264 
027714 

i&loSi 

105764 
001402 
000764 
000000 
000004 

005015 
011500 
001401 
104000 
012715 
0115X 
022700 
001401 
104000 

000004 
012737 
012715 
000005 
011500 
001401 
104000 

000004 
052715 
021527 
001401 
104000 
005015 



177156 
177152 
000001 
177136 



000001 



000140 
000140 



000010 004366 
000140 



000001 
000201 



989 002174 

^ 002176 

991 002202 

992 00220fe 

993 002210 

994 002212 
995 

9% 002214 

997 002216 

996 002224 

999 002230 

1000 002234 

1001 002236 

1002 002240 

1003 QgS44 

1004 0^50 

1005 002252 
1006 

1007 002254 



000004 

052715 000002 
021527 100002 
001401 
104000 
005015 

000004 

052737 000340 177776 

052715 vnm 

t2Z7iS 100343 

001401 

104000 

042715 000003 
022715 000140 
001401 
104000 

000004 



102 



CLRB 

INCB 

INCB 

CflP 

BEQ 

HLT 

TSTB 

BEQ 

BR 

.UORD 
SCOPE 
STATUS 
CLR 



MOV 
BEQ 
HLT 

nov 
nov 

CMP 
BEQ 
HLT 

SCOPE 

nov 
nov 

RESET 
MOV 
BEQ 
HLT 

SCOPE 

BIS 

CMP 

BEQ 

HLT 

CLR 

SCOPE 

BIS 

CMP 

BEQ 

HLT 

CLR 

SCOPE 

BIS 

BIS 

CMP 

BEQ 

HLT 

BIC 

CMP 

BEQ 

HLT 



3DRBHI0 
3DRBHI0 
1(R4) 

S0R0BUF,(R4) 
.♦4 

1(R4) 
3S 
IS 
0 



REGISTER (DRCSR) TESTS. 

(R5) 

(R5),R0 

.♦4 



; INCREMENT HIGH BYTE 



;H1GH BYTE HAS BAD DATA 



•140.3R5 
SRS.ftO 
•140, RO 
.♦4 



•lO.ICOUNT 
•140, aR5 

SR5.ro 
.♦4 



aR^,»201 
.♦4 

SRS 



•2.aR5 

m, •100002 

.♦4 

aRs 



•340.8SPSU 
•-1.SR5 
•100343. (R5) 
.♦4 

C3,aR5 

•i4o.aR5 

.♦4 



{INTERRUPT ENABLE FOP A+B 
; ENABLE BITS 



;SET INTERRUPT ENABLE FLOPS 
: CLEAR THOSE FLOPS 



; RESET DID NOT CLEAR INTERRUPT ENABLE BITS 



; SHOULD SET REQ A ALSO 



; SHOULD SET REQ B 



;UR0NG BITS SET 



SCOPE 



.^HlN, MflCVil 27i752) 15-CCT-7b 15:53 FACE £3 
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1008 


002256 


012737 


0C0340 


17777b 




flUV 


iQog 


002264 


052715 


000003 






BIS 


1010 


002270 


000005 








RESET 


1011 


002272 


0057 IS 








TST 


1012 


002274 


001401 








BEQ 


1013 


C02276 


104000 








HLT 


lOlH 

1015 














002300 


000004 








SCOPE 

nov 


lOlb 


002302 


012737 


004000 


004366 




1017 


002310 


005015 








CLR 


loie 


002312 


005215 








INC 


1019 


002314 


105715 








TSTB 


1020 


002316 


100401 








BMI 


1021 


002320 


104000 








HLT 


1022 














1023 


002322 


000004 








SCOPE 


102S 


002324 


012715 


000002 






MOV 


1025 


002330 


005715 








TST 


1Q2& 


002332 


100401 








BMI 


1027 


002334 


104000 








HLT 


1028 














102S 










:TEST EXTERNAL 


1330 


002336 


000004 








SCOPE 


1031 


002340 


005077 


1766«;4 






CLR 


1032 


002344 


017777 


1766S2 


176646 




MOV 


1033 


002352 


001401 








BEQ 


1034 


002354 


104000 








HLT 


1035 














10% 


002356 


000004 








SCOPE 


1037 


002360 


012777 


177777 


176632 




MOV 


1038 


002366 


017777 


176630 


176624 
17b61b 




MOV 




002374 








CMP 


1040 


002402 


001401 








BEQ 


1041 


002404 


104000 








HLT 


1042 














1043 


002406 


000004 








SCOPE 


1CN4 


002410 


005037 


004366 






CLR 
CLR 


1045 


002414 


■ 1 1 IB 








104fe 


002416 


010077 


176576 




TST6: 


MOV 


1047 


002422 


017777 


176574 


176570 




MOV 


1046 


0024X 


020077 


176564 






CMP 


1049 


002434 


001401 








BEQ 


1050 


002436 


104000 








HLT 


1051 


002440 


005200 








INC 


1052 


002442 


001403 








BEQ 


1053 


002444 


005077 


176550 






CLR 


1054 


002450 


000762 








BR 


1055 
1056 


002452 


000004 






TST9: 


SCOPE 


002454 


012737 


000005 


004366 




MOV 


1057 










:TEST DflTfl FROI 


1058 


002462 


012777 


177777 


176530 




MOV 


1059 


002470 


017777 


176524 


176524 




MOV 


1060 


002476 


017700 


176520 






MOV 


1061 


002502 


022700 


177777 






CMP 


1062 


002506 


001401 








BEQ 


1063 


00251C 


104000 








HLT 



JOS 



•3M0.StPSU 
I3.3R5 

3R5 
.+4 



•MOOQ.ICOUNT 

3R5 

3RS 

aRS 



; RESET DID NOT CLEftR 



;BIT 0 DID NOT SET BIT 7 



l2.aR5 

SR§ 

.♦4 

;BIT 1 DID NOT SET BIT 15 
TRANSFERS - CABLE MUST BE CONNECTED 
aOROBUF 

aORIBUF.aOROBUF ;TE5T TRANSFER OF ZERO 
>4 

;NOT EQUAL TO ZERO 



l-l.aOROBUF 

aORiBUF.aOROBUF ;MOV ALL ONES 

•-l.aORftBUF 

.+4 

:NOT Aa ONES 

ICOUNT 
RO 

RO.aOROBUF ;TEST ALL NUMBERS 

aoAlBUF.aOROBUF 

RO.aORO&iF 

.♦^ 

; ERROR - CHECK RO FOR GOOD 
RO ;DROBUF FOR BAD 

TST9 
3DR0BUF 
TST6 

•S.ailCOUNT 

BLACK BOX (NOT CONNECTED) 
•-1.9DR06UF 

aOROBUF^aORISUF ; STATIC LINES EQUAL ONES 
aORIBUF RO DATA REGISTER TO RO 

1-1, RO 
.+4 

;REG 0 SHOULD = ALL ONES 
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K02 



106M 

1065 

lObb 

1067 

10&8 

lOfeq 

1070 

1071 

1072 

1073 

107H 

107S 

1076 

1077 

1078 

1079 

1080 

1081 

1082 

1083 

1084 

1085 

1086 

1087 

1088 

108S 

1090 

1091 

1092 

1093 

1094 

1095 

10% 

1097 

1098 

1099 

1100 

1101 

1102 

1103 

1104 

1105 

1106 

1107 

1108 

1109 

1110 

illi 

1112 

1113 

1114 

1115 

1116 

1117 

1118 

1119 



002512 
002514 
002520 
002522 
002526 
002S3Q 



002532 
002534 
002542 
;46 



002560 
002564 
002566 
002570 
002572 



002600 
002602 
002606 
002614 
002622 
002626 
0Q2634 
002636 
002640 



002642 
002650 
002656 
002664 
002670 
002676 
002704 
002706 
002710 



002712 
002720 
002726 
002734 
002740 
0027% 
002754 
002756 

002760 
002762 
002770 



000004 
012715 
011500 
022700 
001401 
104000 



8 



000004 
052737 
012706 
12777 
12715 
005037 
000240 
104000 
005015 
013777 



000004 
012706 
052737 
012777 
012715 
042737 
000240 
104000 
005015 



013777 
042737 
012777 
012706 
042777 
052777 
000240 
104000 
000004 



042737 
052737 
012777 
012706 
042777 
052777 
000240 
104000 

000004 
042737 
052737 



000003 
100203 



000340 
00120C 
002570 
000101 
177776 



001200 
000340 
002640 
000042 
000377 



001240 
000340 
002710 
001200 
000100 
000101 



000340 
000040 
002760 
001200 
000100 
000101 



000340 
000100 



177776 
176452 



: READY BIT IS IN A ONE STATE 
SCOPE 

nov •3.aR5 

MOV (R5).R0 

CnP 1100^03, RO 

BEO .+4 
HLT 

;CAN UE RAISE INTERUPT "fl" 
SCOPE 



;CSRO AND CSRl 



001230 17642b 



TST4: 



BIS 
MOV 
MOV 
MOV 
CLR 
NOP 
HLT 
CLR 
MOV 



i340.aiPSU 
iSTKPTR.Rb 
lTST4.aORVECfl 
llOl.ftIRS 
aiPSH 



aR5 

ORLVL.aORVECA 



;LOCK OUT INTERRUPTS 

; INTERRUPT RETURN POINTER 
; INTERRUPT ENABLE AND CSPO 

;N0 "fl" INTERRUPT 

;MOVE .+2 TO "A" INTERRUPT VECTOR 



177776 
176410 

177776 



176360 
177776 
176342 

176320 
176312 



177776 
177776 
176272 

176250 
176242 



177776 
177776 



; RAISE INTERRUPT "8 
SCOPE 
MOV 
BIS 
MOV 
MOV 
BIC 
NOP 
HLT 
CLR 



•STKPTR.R6 
l340.aiPSU 
•TSTS.aORVECB 
142.3^5 
•37^,SIPSU 



TST5: 



flRS 



;TEST FOR INTERRUPT FROM DEVICE 



TINTl: 



MOV 
BIC 
MOV 
MOV 
BIC 
BIS 
NOP 
HLT 
SCOPE 



PUaORLVL 
•3^.SIP5U 
lTINtl.aORVECfl 
•STKPTft.R6 
llDO.SmCSR 
liOi 80RC5R 



; IE AND CSRl 
;N0 8 INTERRUPT 

; PROCESSOR LEVEL ZERO 

; STACK POINTER 
CLEAR INTERRUPT ENABLE 
•SET INTERRUPT ENABLE-AND CSRO 

;N0 DEVICE INTERRUPT OCCURED 



•JEST FOR INTERRUPT FROM THE DEVICE 



TINT2: 



BIC 
BIS 
MOV 
MOV 
BIC 
BIS 
NOP 
HLT 

SCOPE 

BIC 

BIS 



•340,aiPSU 

i040'aipsu 

lTINt2.aDRVECA 
•STKPTft.R6 
•lOO.aOACSR 
ilOl SDRCSR 



i34o,aiPsu 

VlOO.SiPSU 



;SET TO PRIORITY LEVEL 1 
INTERRUPT VECTOR ADDRESS 
SET UP STACK POINTER 
CLEAR INTERRUPT ENABLE 

•SET INTERRUPT ENABLE-AND CSRO 

;N0 DEVICE INTERRUPT OCCURED 



;SET TO PRIORITY LEVEL 2 



.MAIN. 
COORAA. 

1120 

iiai 

1122 
1123 
112S 
1125 
1126 
1127 
1128 
112g 
1130 
U31 
1132 
1133 
113W 
1135 
113C> 
1137 
1138 
113<3 
1140 

iim 

11M2 
1143 
1144 
1145 
11% 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 

iie>o 

llbl 
11&2 
11&3 
Ub4 
11&5 
llbb 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 



MflCYli 
Pll 

00277b 
003004 
003010 
003016 
003024 
003026 
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012777 
012706 
042777 
052777 
000240 
104000 



003030 000004 



003032 
003040 
003046 
003054 
003060 
003066 
003074 
003076 
003100 



003102 
003110 
003116 
00312M 
003130 
003136 
003144 
003146 
003154 
003156 
003160 



003162 
003170 
003176 
003202 
003210 
003216 



003226 
003230 
003232 



003234 
003242 
003250 
00^ 

003270 
003276 
003300 
003306 
003310 
003312 



042737 
052737 
012777 
012706 
042777 
052777 
000240 
104000 
000004 



042737 
052737 
012777 
012706 
04?777 
052777 
000240 
042777 
000240 
104000 
000004 



052737 
012777 
D12706 
042777 
052777 
000240 
042777 
000401 
lOHOOQ 
000004 



042737 
U52737 
012777 
012706 
042777 
052777 
000240 
042777 
000401 
104000 
000004 



C03030 
001200 
000100 
000101 



000340 
000140 
003100 
001200 
000100 
000101 



000340 
000200 
003160 
001200 
000100 
000101 



000340 
003230 
001200 
000100 
000101 



000340 
000240 
003310 
001200 
000100 
000101 



176222 

176200 
176172 



177776 
17777b 
176152 

176130 
176122 



17777b 
17777b 
176102 

176060 
176052 



000100 176042 



17777b 
176030 

176006 
176000 



000100 175770 



17777b 
17777b 
175750 

175726 
175720 



000100 175710 



MUV 
MOV 
BIG 
BIS 
NOP 
HLT 



LOS 



lTINT3.aDRVECfl 
lSTKPTft^R6 
8100,2DAcSR 
KlOl.SDRCSR 



; INTERRUPT VECTOR ADDRESS 
SET UP STACK POINTER 
CLEAR INTERRUPT ENABLE 

;SET INTERRUPT ENABLE-AND CSRO 

;N0 DEVICE INTERRUPT OCCUREO 



TINT3: SCOPE 

;TEST FOR INTERRUPT FROM THE DEVICE 



TINT4! 



BIC 
BIS 
MOV 
MOV 
BIC 
BIS 
NOP 
HLT 
SCOPE 



l340,aiPSU 
»140.aiPSU 
ITINT4.3DRVECP 
lSTKPTft.R6 
llOO,aORCSR 
1101 aORCSR 



;TEST FOR INTERRUPT FROM DEVICE 
•340,aiPSW 

i200!aipsu 

iTINtS.aORVECfl 
•STKPTft.R6 

iioo.aoftcsR 

ilOl aORCSR 



TINTS: 
;TEST 



BIC 
BIS 
MOV 
MOV 
BIC 
BIS 
NOP 
BIC 
NOP 
HLT 
SCOPE 



il00,SDRC5R 



;SET TO PRIORITY LEVEL 3 
INTERRUPT VECTOR ADDRESS 
SET UP STACK POINTER 
CLEAR INTERRUPT ENABLE 

•SET INTERRUPT ENABLE-AND CSRO 

;N0 DEVICE INTERRUPT OCCURED 



: RAISE PROCESSOR PRIORITY TO LEVEL 

IN CASE OF INTERRUPT 

SET STACK POINTER 

CLEAR INTERRUPT ENABLE 

SET INTERRUPT ENABLE AND CSRO 
•LET INTERRUPT OCCUR 

;N0 DEVICE INTERRUPT OCCURED 



TINT6 



«340.3tPSU 
«TINt6.aORVECA 
tSTKPTft.R6 
I100,30ACSR 
liOl.SORCSR 

M100,aORCSR 
.♦4 



; RAISE PROCESSOR PRIORITY TO HIGHEST LEVEL 
IN CASE OF INTERRUPT 
SET STACK POINTER 
CLEAR INTERRUPT ENABLE 



FOR NO INTERRUPT FROM DEVICE (HIGHEST PROCESSOR PRIORITY) 
BIS ' ~ ■■' 

MOV 
MOV 
BIC 
BIS 
NOP 
BIC 
BR 
! HLT 
SCOPE 



;WITH NO INTERRUPT, 
•INTERRUPT OCCURED 



BRANCH OVER HALT 



iTEST 



FOR NO 
BIC 
BIS 
MOV 
MOV 
BIC 
BIS 
NOP 
BIC 
BR 

TINT7: HLT 
SCOPE 



INTERRUPT FROM DEVICE 
l340,3iP5U 
t240!aiPSU 
•TINt7.aDRVECA 
•STKPTfi.R6 

iioo.awcsR 

1101 aORCSR 



llOO,aDRCSR 
.+4 



RAISE PROCESSOR PRIORITY TO LEVEL 5 
IN CASE OF INTERRUPT 
SET STACK POINTER 
CLEAR INTERRUPT ENABLE 
SET INTERRUPT ENABLE AND CSRO 



DON'T LEAVE IT SET 
WITH NO INTERRUPT, 
INTERRUPT OCCURED 



BRANCH OVER HALT 
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M02 



7b 

77 
78 
73 

fi 

82 
83 
84 



I18S 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
11% 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 



003314 
003322 

003342 
0033S0 
0033S6 
003364 
003366 
003370 
003372 



042737 
0S2737 

Bil706 
042777 
052777 
042777 
000240 
000401 
104000 
000004 



003374 013777 
003402 005077 



003406 
003412 
003416 
003422 
003426 
003430 
003432 
003434 
003442 
003444 
003450 
003454 
003460 
003%4 
003472 
003474 

003500 
003504 
003512 
003514 
003516 
003522 
003524 
003526 
003530 
003532 
003534 
003536 
003540 
003544 
003552 
003554 
003562 
003566 
003570 
003574 
003600 



010237 
010337 
012702 
012703 
000005 
00S303 
001375 
032737 
001402 
004737 
104400 
013702 
013703 
032737 
001402 
000137 

012700 
012737 
160005 
005715 
012705 
160025 
160025 
160025 
160025 
060025 
060025 
060025 
000137 
032737 
001013 
012777 
105777 
100375 
005077 
105777 
100375 



000340 
000300 

mm 

000100 
000101 
000100 



0ri230 
175620 



003750 
003752 
000052 
000062 



17777h 
177776 
175670 

175646 
175640 
175632 



175624 



;TE5T FOR NO 
BIC 
BIS 
flQV 
MOV 
BIC 
BIS 
BIC 
NOP 
dR 

TIN18: HLT 



INTERRUPT FROM DEV] 
«340,aiP5U 
i300.a»PSU 

il00,3DRC5R 
II1Q1,3DRCSR 
KlOOlSDRCSR 

.+4 



CE 



iEND OF 
^ND: 



2S 



000100 177570 



000250 
000002 
003750 
003752 
002000 



IS 



001414 

000010 
003554 



001216 



177570 



G0Q004 



4i 



001414 
001000 

000057 
001276 

001272 
001264 



177570 
001304 



SCOPE 

MOV 
CLR 

TEST 
MOV 
MOV 
MOV 
MOV 
RESET 
DEC 
BNE 
BIT 
BEQ 
JSR 
TYPE 
MOV 
MOV 
BIT 
BEQ 
JMP 

STEP TO NEXT 
MOV 
MOV 
SUB 
TST 
MOV 
SUB 
SUB 
SUB 
SUB 
ADO 
ROD 
ROD 
JMP 
BIT 
BNE 
MOV 
TSTB 
BPL 
ClR 
TSTB 
BPL 



5S: 
6S: 



7J: 



DRLVL.aDRVECft 
aDRVE6R 

ROUTINE 
R2,SflVR2 
R3,SflVR3 
•'i,R2 
•50!,R3 

R3 
2S 

•SU06,SUR 
IS 

PC^EOPHLT 

§RVR2,R2 
5AVR3,R3 
•SU10,a«SR 
4$ 

StRSTART 
DRll-C 
•lO.RO 

R0.R5 
(RS) 

IDRCSR.RS 
R0,(R5)+ 
RO, (R5)+ 
R0,CR5)+ 
RO (R5)+ 
RO, (R5)+ 
RO (R5)+ 
R0l(R5)+ 
ail^STRRT 
tSU9,S»SR 
8S 

I'/.aSTPB 

asT^'s 

6S 

aSTPB 

asTPs 

7$ 



RAISE PROCESSOR PRIORITY TO LEVE. h 

IN CASE OF INTERRUPT 

SET STACK POINTER 

CLEAR INTERRUPT ENABLE 

SET INTERRUPT ENABLE-AND CSRO 

DON'T LEAVE IT SET 

WITH NO INTERRUPT, BRANCH OVER HALT 
INTERRUPT OCCURED 



;FOR FALSE INTERRUPT 



;LOOP ON SELECTED OR' 

; REPEAT TEST ON DRllC SELECTED 

; STEPPING CONSTANT 

SET TIME OUT TRAP 

STEP TO NEXT DRll-C ADDRESS 
;WILL TIME OUT IF NOT AVAILABLE 

SET TABLE POINTER 



; RESTART TEST USING NEXT DRll-C 
;TYPE V' 
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ICJC 


UUJbUc 


UIJ< UU 


nnnnu3 
uuuunc 




OS • 


nuv 


\ 

ICJJ 


uUJbJb 


nn t unc 








DCw 


t 

ICJT 


nn'iL. 1 n 


UUt f ill 






J 3n 


IcjS 


rm*^ 1 3 

OUJelc 


UUUc*iU 








NHD 

MUr 


lS3b 


003c 14 


UUlJcHU 








NOP 


1237 


003blb 


U0Uc4u 








NOP 


1 O'iO 


UUdbcU 










NOP 


LcSi 


UUJbcc 




UUi ODD 




ENDl: 


JP!P 


1 3un 
IcIU 














1 t3L1 1 










.•ENTERED WITH 


IcHc 










. DDTNT 


ni IT TUC 
UU 1 1 ML 




nn'3C3C 


rm737 


1 77C7n 


ucuuuu 


. ML I : 


PTT 




UUJbJb 


nn 1 un i 








DC.U 




UUJbJc 


nnnnnp 

UUUUUc 








DTT 




nn^un 
UUJbMU 


n 1 PC "37 


ni 7unn 
UXr ^uu 






nuv 




nn'x.uu 
UUJbMM 


ni pti7 
Uicbo'' 


n 1 7un3 

UXrlUc 






nuv 


1 3LIO 


nniccn 


UcMbIb 








^/Pir 


1 3LIQ 


UUobbc 




nnu7u7 

UUT' 






TVDr 

1 Trt 


Icbu 


nmccc 
Uuobbo 


n 1 37UL. 

Ul lb 


n 1 7unn 

UX'^UU 






nuv 


1 3C1 

icbl 


UUJbbc 










TYPnQ 
1 TrUS 


1 3C3 

Icbc 


tAJJbbI 


nnt 
UUb 








BYTF 
.□■It 


T oca 


UUobDb 


nnn 

UUU 








QYTF 
. DI i C 


1 9CU 


LRJJbbb 


t nuunn 

lUn^UU 


nnu7C3 
UU"' be 






TYPP 
1 TrL 


icsb 


nn'jt.73 
ULub/'c 


n 1 ^7uc. 


n 1 7un3 

UX'HUc 






Mnu 
nuv 


t 3CC. 


\MJbfo 


1 nuunu 








1 lrU3 


1 OC7 


nn37nn 
UUo/UU 


nnt 
UUb 








• □lie 


icbo 


nm7ni 


nnn 
UUU 








BYTF 
.□I IC 




LRJJ/Uc 


1 nuunn 
iUIMUU 


nnu7CP 
uu^'bc 






TYPF 

1 Irt 


icbu 


fim7nc. 
UUJ/'LR} 


n t ifuL. 
Ul j/'^b 


nn 1 p t c 
UUXcXb 








Icbi. 


nn^7i 3 


1 nuunu 








TYPOS 


ICDC 


UUJ' 1~ 


UUD 








.BYTE 


iCDd 


UUJr xb 


inn 

JUU 








BYTF 


ICDl 


\Mdflo 


1 p junn 

XL TlUU 


nnu7cp 
uut'bc 






TYPF 
1 irc 


1 3CC 
ICDS 




n 1 ^7uti 
uxjr ^b 


nni PPC 

UUXCCD 






NOV 

llV w 


ICbD 


uuor cb 


1 nuunu 

XU""U~ 








TYPOS 


Icb/^ 


nn'a7^n 

UU<3r JU 


nnt 
UUb 








BYTF 

• D 1 1 C 


Icbs 




nnn 

UUU 








BYTF 


t OL.Q 




1 nuunn 
xuniuu 


nnu7u7 

UU T ' l' 






TYPE 


ICfU 


UUJ' Ob 


nnc7'37 

UUb' 


If rS'U 






TST 


1271 


003742 


100001 








BPL 


1272 


003744 


000000 








HALT 


ICfti 


uUJrMb 


nnnnn3 
UUUUUc 








RTI 




UUd/bU 


nnnnnn 

UUUUUU 






SAVR2: 


0 




UUJrbC 


nnnnnn 

UUUUUU 






SfiVR3: 


0 


icrb 

t 377 


UUJf 3^ 


nnnnnn 

UUUUUU 






SfiVR4: 


0 


ICf f 
1 37a 


UUJr bb 


uubuj' 


UU~C<3~ 




PRTfiB: 


CLR 


t 37Q 


UUaSf DC 


UU3Uw' 


UU iC«3C 






CLR 


1 pan 


UU<3 rbb 


n • P7nu 

UaC' u~ 


nnupun 

UU~C~U 






MOV 


iCOX 


UUJr r C 


UXC' J' 


nnnnnt; 

UUUUU3 


nnup'^C) 




MOV 


1282 


004[M0 

WW ■ WW 


012737 


000007 


00422b 




MOV 


1283 


004006 


012737 


000001 


004230 




MOV 


1284 


004014 


105777 


001044 




UAITl: 


TSTB 


1285 


004020 


100375 








BPL 


1286 


004022 


005702 








TST 


1287 


004024 


100404 








BMI 



NOS 



a«42,R0 

ENOl 

PC,(RO) 



SiSTflRT 



SYSTEM TRAP CflLL(HLT) 
ERROR PC AND STATUS REGISTER 



SR. MSU13 
.+4 

(&)+,SPVPC 

(b)+,sflvcc 
-(b)!-(b) 

.MCRLF 
§flVPC,-(SP) 

b 
0 

.MSPflCE 
SflVCC,-(SP) 

b 
0 

.MSPflCE 
6rCSR,-(SP) 

b 
0 

.MSPflCE 
6RVECfl,-(SP) 

b 

0 

.MCRLF 

^R 

,+4 



TEST FOR INHIBIT PRINT OUT 
BRANCH TO PRINT 
INHIBIT. RETURN TO MAIN STREAM 
PC OF FAILING ROUTINE 
CC OF ERROR CONDITION 
REPOSITION THE STACK 

:SAVE SAVPC FOR TYPEOUT 
GO TYPE— OCTAL ASCII 
TYPE b DIGITS 
SUPPRESS LEADING ZEROS 



SAVE SflVCC FOR TYPEOUT 
GO TYPE—OCTflL ASCII 
TYPE b DIGITS 
SUPPRESS LEADING ZEROS 

SAVE DRCSR FOR TYPEOUT 
GO TYPE—OCTAL ASCII 
TYPE b DIGITS 
SUPPRESS LEADING ZEROS 

SAVE DRVECA FOR TYPEOUT 
GO TYPE—OCTAL ASCII 
TYPE b DIGITS 
SUPPRESS LEADING ZEROS 



;HALT ON ERROR SET 

I RETURN TO MAIN STREAM 



BINCT 

WGTCT 

ILIST.R4 

«5,AStNT 

«7 SEVEN 

il.DECML 

aSTPS 

UAITl 

R2 

MINUS 



;GET LIST ADDRESS 



;NEG SIGN PRINT 1 



B03 
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BASIC DEFINITIONS 



1388 

1292 
12S3 

1295 
12% 
i2S7 
12% 
1299 
1300 
1301 
1302 
1303 
130M 
1305 
1306 
1307 
1306 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
131b 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
132& 
1327 
1328 
1329 
j330 
1331 
1332 
1333 
1334 
1335 
1338 
1337 
1338 
1339 
1340 
1341 
1342 
1343 



004026 
004034 
00403b 
004044 
004050 
004054 
0040bO 
0040b4 
OOHObb 
00407M 
004100 
004104 
00410b 
004114 
004120 
00412b 
004132 

ao4i3b 

0041H2 
OOHIHM 
004150 
QOSlSb 
0041b0 
004162 
004164 
004172 
004176 
004200 
004204 
nOH210 
00H212 
004214 
0QF4220 
004222 
004224 
004226 
0042» 
004232 
004234 
0IH236 
004240 
004242 
004244 
0042% 
00H250 



012777 

000403 

012777 

013703 

010237 

005137 

043703 

001410 

»3737 

005237 

023703 

00 1370 

IX>2737 

013724 

063737 

005037 

005037 

005337 

001410 

012703 

063737 

005303 

0013 73 

000730 

012737 

105777 

100375 

014477 

005337 

00140 1 

0 00767 

1 05777 

1003 75 

000207 



1 1 1 1 1 1 



1 1 i 1 1 i 



000000 



1 1 1 1 1 i 



1 1 1 1 1 1 



oro oo o 

000000 
000000 



004252 022606 
004254 012637 
004260 000177 



004264 
004272 
004274 
0043X 
004302 



032737 
001367 
005737 
100012 
013746 



000260 

000261 
004226 
004224 
004224 
004224 

004230 
004234 
004232 

000260 
004234 
00422b 
004232 
004234 
004236 



004226 



oooots 

000666 

000662 
004236 



000644 



177776 
000106 



040000 
001234 
000004 



001032 
001022 



MINUS: 
STPR: 



0C4232 ^^NUI1: 



004234 
004230 



004226 MOADD: 

004236 XLI5T: 
UflIT2: 

HOFHK: 



TOOOLE: 

SEVEN: 

DECHL; 

UGTCT: 

BINCT: 

fiSCNT: 

LIST: 



iSCOPE 
&COPEB: 



MUV iSbO.aSTPB 

BR STAR 

NOV labl.SSTPB 

MOV 5EVEI^.R3 

nCV R2.T00DLE 

COM to6dle 

SIC T00DLE,R3 

BEQ URTOC 

fiDD DECML,MGTCT 

INC BINCT 

CMP UGTCT, R3 

BNE MKNUM 

ADO •260.BINCT 

MOV BINCT, (4)+ 

ADD SEVEN, DECML 

CLR UGTCT 

CLR BINCT 

DEC ASCNT 

BEQ XL 1ST 

riOV 13, R3 

ADO SEC^N, SEVEN 

DEC R3 

BNE nOAOO 

BR STAR 

MOV iS.ASCNT 

TSTB MtPS 

BPL UAIT2 

MOV -(4).aiTPB 

DEC ASCNT 

BEQ HOFHN 

BR UAIT2 

TSTB aSTPS 

BPL .-4 

RTS R7 

0 

0 

0 

0 

0 

0 

a 

0 
0 
0 
0 

LOOP ROUTINE ENTERED BY 

Ctf» (6)+,R6 

nOV (6)SStPSU 

jnp aRETdRN 



;P05 SIGN PRIN' 0 



PUT MASK IN R3 

GET READY TO DOODLE NUMBE«? If^ TODDLE 

COMPENSATES FOR COMPLEMENT DUPING Bi: 

AND IN OCTAL CHARACTER 

ZERO. URITE 0 IN LIST 

COUNt UP TO 

AND RECORD 

SAME BINARY UEIGHT 

KEEP COUNTN 

ADD ASCII PREFIX 

URITE ASCII CHAR IN LIST 

EXPAND BINARY UEIGHT 



;5 CHAR IN LIST 
;SET X3 FOR ADO LOOP 
; MAKING SEVENTY BY SEVEN 

;NX SEVEN SET GET NX OCTAL 
;5EN0 5 CHAR TO TTY 



; FINISH PRINTING GET NXT NU1 



;HEAO FOR HOME 



USER TRAP 
; REPOSITION THE STACK 

; SCOPE RETURN 



177570 



; SCOPE OR/AND ITERATION LOOP FOR EACH TEST 4000 TIMES 
!SCOPE: BIT •SU14.SR ;TEST SR FOR SCOPE 

BNE SC0PE6 YES SCOPE 

TST 9IX0RFLG 

BPL IS 

MOV SI4,-(R6) 



."^hIN. flACYll 27(732; i5-0CT-7b 
:ODRftA.Pli BASIC DEFINITIONS 



:5:53 FfiGE 29 



13MM 
13H5 
13% 
13S7 
13M8 
13sq 
:3S0 
1351 
1352 
1353 
135M 
1355 
135b 
1357 
1358 
135? 
13b0 
1361 
13S2 
1383 
136H 
13bS 
1366 
1367 
1368 
136S 
1370 
1371 
1372 
1373 
137H 
1375 
1376 
1377 
1378 
137g 
1380 
1381 
1362 
1383 
1394 
1385 
1386 
1387 
1388 
138S 
1390 
1391 
1392 
1393 
139H 
1395 
13% 
1397 
1398 
1399 



00S306 
004314 
004322 
004326 
004334 
004336 
004344 
0043% 
004352 
004354 
004360 
004364 
004366 
004370 
004372 
004374 

004400 
004402 
004406 

004410 
004416 
004422 
0044g* 
004430 
004434 
00H4H2 
0044% 
004450 
004M54 
004460 
004466 
004472 
004474 



004510 
00%14 
004520 
004522 



004524 
004526 
004530 
004532 
004534 
004536 



004550 
004556 
004560 
004562 



012737 
012737 
012637 
032737 
001011 
023737 
X1403 
005237 
000737 
005037 
011637 
000002 
004000 
000000 
0014% 
000137 

022626 
01263 7 
000721 

0 12777 
1 05777 
100375 
0137C 
004737 
012777 

10 0375 
0137ffi 
004737 
012777 
1 0577? 
10 0375 
012777 
1 05777 
100375 
0 05077 
105777 
1^375 
000207 



0100% 
0101% 
0102% 
0103% 
0104% 
0105% 
137% 
10637 
012737 
000000 
000000 
013706 



8 



004400 000004 

000031 177060 
000004 

004000 177570 

004370 004366 

004370 

004370 
004372 



riov 

MOV 

IJ: BIT 
BNE 
CMP 
BEQ 
INC 
BR 

SCOPEG: CLR 
SCOPEfl: MOV 
RTI 

ICOUNT: 4000 
SCOPEF: 0 
RETURN: BEGIN 



000200 










XOR: CMP 


000004 




nov 






BR 






jPRIhT DEVICE 


000240 


000450 


nOREIO: (10V 


000442 




TSTB 




BPL 


001216 




MOV 


003756 




JSR 


000240 


000424 


MOV 


000416 




TSTB 




BPL 


001226 




MOV 


003756 




JSR 


000215 


000400 


MOV 


000372 




TSTB 




BPL 


000212 


000364 


MOV 


000356 




TSTB 




BPL 


000352 




CLR 


000344 




TSTB 




BPL 






RTS 



C03 



lX0R.ae4 
•31,ili770bO 

iSUll.SR 
SCOPEft 

SCOPEF, ICOUNT 

SCOPEG 

SCOPEF 

SCOPES 

SCOPEF 

SRb, RETURN 



200 

(Rb)^,(R6)^ 
(R6)^.SI4 
5C0PCB 
ADDRESS AMD VECTOR 
•240.»TPB 
a$TP§ 
.-4 

9I0RCSR.R2 

R7.PRTflft 

t2jg.aSTPB 

asTP§ 

0RVECfl.R2 
R7,PRT« 

.-4 
3STPB 
aSTPS 
.-4 
R7 



NO - TEST FOR ITERATION 
INHIBIT ITERATION 

EXIT - DONE 
INCREMENT COUNT 
LOOP SOME MORE 
CLEAR COUNT 

SAVE SCOPE RETURN POINTER 
RETURN INLINE-NEXT TEST 

COUNT LOCATION FOR ITERATION LCCr 
ADDRESS OF LAST TEST 



; ENTER HERE FOR POUER FAIL 



000024 
004560 

004562 000024 



004560 



PFAIL: MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
HALT 
SAVR6: 0 
RESTAR:MOV 



R0,-(6) 

Rl,-(6) 

R2,-(6) 

R3,-(6) 

R4 -(b) 

R5 -(6) 

24,-(6) 

R6I9ISAVR6 

|R£STAR,9«24 



SAVR6,R6 



;BACK TO PRINT 



;SAVE REGISTER OR STACK 
jUHEN POUERING DOUN 



; STORE STACK POSITION 

;HALT ON POUER DOWN NORMAL 
STACK IS SAVED HERE 
RESTORE REGISTER OFF STACK 



27.732) i5-0CT-7b 
BfiSi: DEFINITIONS 



15:53 



CAGE 



D03 



1400 

IHDl 

1402 

1403 

140S 

1405 

1406 

1407 

1409 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

141b 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

142S 

1425 

142b 

1427 

1429 

142S 

14X 

1431 

1432 

1433 

1434 

1435 

143b 

1437 

1438 

143S 

1440 

1441 

1442 

1443 

14H4 

1445 

144fc 

1447 

1448 

1449 

1450 

1451 

1452 

1453 

1454 

1455 



004568 012637 000024 

004572 012605 

004574 012604 

00M576 012603 

004600 01260a 

004602 012601 

004604 012600 

004606 000137 001414 



30 



flUV 

flov 

MOV 
PlOV 
MOV 
flOV 
MOV 
JflP 



(6)*. 24 
(b)*,R5 
Cb)*,R4 
(6)*,R3 
(b)*,R2 
(b)*,Rl 
(b)+.RO 
StRStART 



;WHEh DQUERING UP 



00%12 
004614 
004620 
004624 
004626 
004&32 
00%36 

00%42 
00%% 
COM650 
004654 
00H656 
004662 
004664 
004666 
00%70 

00%72 
00%76 
004700 
004702 
004704 
004706 
004710 



004712 
004720 
004726 
004734 
004742 
004747 
004752 



013701 
004737 
000000 
013701 
00H737 
000137 

012700 
010120 
062701 
010120 
062701 
010120 
005301 
010120 
000207 

012700 
010120 
005721 
010120 
005721 
01012 0 
000207 



005015 
051101 
040440 
020122 
051105 
015 
0200H0 



177570 
004642 

177570 
00%72 
001366 

001200 

000002 

000002 



OOlclO 



; ENTER HERE FOR UNIQUE SELECTION OF DRllC 
SPECO: 



SPECl: 



5PEC2: 



HflLT 
NOV 
JSR 
HflLT 
NOV 
JSR 
JMP 

MOV 
MOV 
flOO 
MOV 
flOO 
MOV 
DEC 
MOV 
RTS 

MOV 
MOV 
TST 
MOV 
TST 
MOV 
RTS 



; PLACE fiODRESS OF DPll-C CONTROL STATUS 

aiSR.Rl 
PCSlSPECl 

aiSR.Rl 

PC.aiSPEC2 

StsTflRT 



•RCSR.RO 

R1,(R0)+ 

12 Rl 

R1,(R0)* 

t2 Rl 

R1,(R0)> 

Rl 

Rl.CRO)-^ 
PC 

tRCSRl.RO 
R1,(R0H 

Rl,(RO)i 

R1,(R0)^ 
PC 



SET TABLE ADDRESS 

LOAD INTO TABLE STARTING AT 

STEP TO ADDRESS OF DROUTBUF 

LOAD INTO TABLE 

STEP TO ADDRESS OF DRINBUF 

LOAD INTO TABLE 

FORM ADDRESS OF OROUTBUF-^l 

LOAD INTO TABLE 



;LOAO INTO TABLE 



RCSP 



047531 020125 

020105 047117 

020116 047530 

042524 052123 

005015 000 
000012 
000040 



rCSSl: .flSCIZ <15><12>'Y0U ARE ON AN XOR TESTER' <15><I2> 



nCRLF: .flSCIZ <15><12> 
MSPflCE: .flSCIZ / / 
.EVEN 

.SBTTL TYPE ROUTINE 

»ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE UITH A 0 BYTE 
*THE ROUTINE UILL INSERT_A NUMBER OFmL_CHARACTERS_AFT|R_A_LlNE FEED 



»N0TE1 
«N0TE2 
*N0TE3 



SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
JFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 



.rttlN. MACYll 27.732^ :5-3CT--fc 
DDORW.Pi: TYPE SO JUNE 



15:53 FAiE 31 



E03 



1458 
i457 
1458 
1459 
146C 
1461 
14S3 
1463 
1%4 
14fe5 
14bb 
1%7 

1469 004756 105737 005073 

1470 004762 100002 

1471 004764 000000 

1472 004766 000407 

1473 004770 0100% 

1474 0047^ 017600 000002 

1475 004776 112CR6 

1476 ggsggo 001005 

1477 005002 005726 

1478 005004 012600 

1479 005006 062716 000002 
14B0 005012 000002 

1481 005014 004737 005046 

1482 005020 123726 005072 

1483 005024 001364 

1484 005026 0137% 005070 
1485 

1486 005032 105366 000001 

1487 005036 002770 

1488 005040 004737 005046 

1489 005044 006772 

1490 0050% 105777 000012 

1491 005052 100375 

1492 005054 116677 000002 C00004 

1493 005062 000207 

1494 005064 177564 

1495 005066 177566 
14% 005070 000 

1497 005071 002 

1498 005072 012 

1499 005073 000 
1500 

1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 



CALL: 

1) USING A TRAP INSTRUCTION 

TYPE ,MESADR 

OR 

TYPE 
riESAOR 

2) USING ft JSR INSTRUCTION 
NOV PS,-(SP) 
JSR PC.JTYPE 
MESAODR 



JTYPE: 

IS: 
2S: 



3S: 

4$: 
5S: 



7$: 



ITPS: 

STPB: 

SNULL: 

SFILLS: 

JFILLC: 

ITPFLG: 



TSTB 

BPL 

HALT 

BR 

MOV 

MOV 

HOVB 

BNE 

TST 

MOV 

AOO 

RTI 

JSR 

CHPB 

BNE 

MOV 

DEC8 
BLT 
JSR 
BR 

TSTB 

BPL 

HOVB 

RTS 

177564 

177566 

.BYTE 

.BYTE 

.BYTE 

.BYTE 



JTPFLG 
IS 

3S 

RO,-(SP) 
S2tSP),R0 
(RO)+,-'£P) 
4S 

(5P) + 

(SP)*.RO 

•2,(SP) 

PC.7S 

$FtLLC,(SP)* 
2S 

SNULL, -(SP) 

KSP) 
5S 

PC,7S 
6S 

asTPs 

7$ 

2(SP),a$TPB 
PC 



0 
2 

4= 



;MESADR IS FIRST ACDRESS OF AN ASCIZ STPIN 



PUSH PROCESSOR STATUS WORD CN THE STA:k 
CALL TYPE ROUTINE 
FIRST ADRESS OF MESSAGE 

IS THERE A TERMINAL^ 
BR IF YES 

HALT HERE IF NO TERMINAL 
LEAVE 
SAVE RO 

GET AQ0RE5S OF ASCIZ STRING 
PUSH CHflRflCTER TO BE TYPED ONTO STACK 
BR IF IT ISN'T THE TERMINAIOR 
IF TERMINATOR POP IT OFF THE STACK 
RESTORE RO 
A0J15T RETURN PC 
fSTURN 

GO TYPE THIS CHARACTER 
IS IT TI« FOR FILLER CHARS.' 
IF NO GO GET fCXT CHAR. 
GET • OF FILLER CHARS. NEEDED 
AND T»€ NULL CHAR. 
DOES A NULL NEED TO BE TYPED' 
BR IF NO— GO POP THE NULL OFF OF STACK 
GO TYPE A NULL 
LOOP 

WAIT UNTIL PRINTER IS READY 

LOAD CHAR TO BE TYPED INTO DATA REG. 

TTY PRINTER STATUS REG. ADDRESS 
TTY PRINTER BUFFER REG. ADDRESS 

CONTflirfi NULL CHRRflCTER FOR FIUS 

CONTAIIC I OF FILLER CHARACTERS REQUIRED 
If^T Fia CHRRS. AFTER A "LINE FEED" ^ 
*TEW1INAL AVAILABLT FLAG (BIT<07>=0=YES) 



; f f f M««f «f 

SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

jTYPOS — ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
■CALL* 

MOV NUM,-(SP) ;NUHBER TO BE TYPED 

TYPOS CALL FOR TYPEOUT 

.BYTE N ;N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 

•'''^ " ?1=TYPE LEADING ZEROS 

!o=SUPPRESS LEADING ZEROS 



F03 



3DDRaa.p:i 

1512 
1513 
1514 
1515 
151& 
1517 
1518 
1519 
1520 
1521 
1522 
1523 

152M 005074 

1525 005100 

1526 00510b 

1527 005112 

1528 005116 
152S 005120 

1530 005126 

1531 00513H 

1532 005142 

1533 0051MM 

1534 0051% 

1535 005150 

1536 005154 

1537 005156 

1538 005162 
153S 005166 

1540 005172 

1541 005176 

1542 ggsggo 

1543 005202 

1544 005204 

1545 005206 

1546 005210 

1547 005212 

1548 005214 

1549 005216 

1550 005222 

1551 005224 

1552 006230 

1553 OQgg 

1554 005234 

1555 005236 

1556 005240 

1557 005244 

1558 005250 

1559 005254 

1560 005260 

1561 005264 

1562 005266 

1563 005270 

1564 005272 

1565 005274 

1566 005276 
l5fe7 005300 



Er>r32) 15-0CT-7S 15:53 PAGE 32 
BINfl9^ TO OCTAL ifiSCir. AND TYPE 



017646 
116637 
112637 
062716 
000406 
112737 
112737 
112737 
0103% 
0104% 
0105% 
113704 
005404 
062704 
110437 
113704 
016605 
005003 
006105 
000404 
006105 
006105 
006105 
010503 
006103 
105337 
100016 
042703 
001002 
005704 
001403 
005204 
052703 
052703 
110337 
104400 
105337 
003347 
002402 

000744 
012605 
012604 
012603 



*JTYPON ENTER HERE "0 TYPE OJT UITH THE SAME PARAMETERS A£ 'HE -AS' 

fSTYPOS OR JTYPOC 
»CftLL • 

ft ■ MOV NUM,-(SP) ; NUMBER TO BE TYPED 

* TYPON ;CALL FOR TYPEOUT 

liTYPOC — ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

l^^^' MOV NUM,-(5P) ; NUMBER TO BE TYPED 

ft TYPOC I CALL FOR TYPEOUT 



000000 
000001 
005321 
000002 

000001 
000006 
000005 



005321 

000006 
005320 
005317 
000012 



005317 



STYPOS: MOV 
MOVB 
MOVB 
ADO 
BR 

005317 STYPOC: MOVB 



005321 



005320 
177770 



000060 
000040 
005314 
005314 
005316 



MOVB 



005316 ITYPON: MOVB 
MOV 
MOV 
MOV 
MOVB 
l€G 
ADD 
nOVB 
MOVB 
MOV 
CLR 

IJ: ROL 
BR 

eS: ROL 
ROL 
ROL 
MOV 

3S: ROL 
OECB 
BPL 

BIG 

Brc 

TST 
B£Q 

4f: INC 
BIS 

5S: BIS 
MOVB 
TYPE 

7S: DEC6 
BGT 
BLT 
INC 
BR 

6S: MOV 
MOV 
MOV 



3(SP),-(SP) 

1(SP),$0FILL 

(SP)+.S0M0DE+1 

12, (S^) 

STYPON 

•l.SOFILL 

16 SOMOOE^l 

•5 SOCNT 

R3,-(SP) 

R4 -(SP) 

R5'-(SP) 

$0H00E+1,R4 

R4 

•6,R4 

R4.S0M0DE 

KFILL,R4 

12(SP),R5 

R3 

R5 

3S 

R5 

R5 

R5 

R5,R3 
R3 

SOnODE 
7S 

•177770, R3 

41 

R4 

5S 

R4 

••0,R3 
• ' .R3 
R3^6S 

ioCNT 

2S 

6S 

R4 

2S 

(SP)+,R5 
(SP)+,R4 
(SP)+,R3 



; PICKUP THE MODE 
;LOAD ZERO FILL SWITCH 
; NUMBER OF DIGITS TO TYPE 
•ADJUST RETURN R00RE5S 

SET T« ZERO FILL SWITCH 
SET FOR SIX(6) DIGITS 
SET THE ITERATION COUNT 
SAVE R3 
SAVE R4 
SAVE R5 

GET THE NUMBER OF DIGITS TO TYPE 

SUBTRACT IT FOR MAX. ALLOWED 
SAVE IT FOR USE 
GET T»€ ZERO FILL SWITCH 
PICKUP THE INPUT NUMBER 
CLEAR THE OUTPUT WORD 
ROTATE NSB INTO "C" 
GO 00 NSB 
FORN THIS DIGIT 



GET LSB OF THIS DIGIT 
TYPE THIS DIGIT' 
BR IF NO 
GET RIO OF JUNK 
TEST FOR 0 
SUPPRESS THIS Qf 
BR IF YES 

DON'T SUPPRESS ANYMORE O'S 
im THIS DIGIT ASCII 
MAKE ASCII IF NOT ALREADY 
SAVE FOR TYPING 
GO TYPE THIS DIGIT 
COUNT BY I 
BR IF MORE TO DO 
BR IF DONE 

INSURE LAST DIGIT ISN'T A BLANK 
GO 00 THE LAST DIGIT 
RESTORE R5 
RESTORE R4 
RESTORE R3 



G03 



1570 
1571 

11^ 

iSTH 
ISTS 
1576 
1577 
1578 
iSTS 
1580 
1581 
1582 
1583 
1584 
1585 
158b 
1587 
1588 
158S 
1590 
1591 
1598 
1593 
159H 
1595 
15% 
1597 
1598 
1599 
1500 
IbOl 
1502 
1603 
1B04 
1605 
lb06 
1&07 
lb08 
IWN 
IblO 
Ibll 
lbl2 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 
1623 



005302 
005310 

005317 
005320 



005322 
005330 
006336 
0O53S0 
0053H2 
00534H 
0053% 
005350 
005352 

QQ53b4 
005366 



005370 
00537H 
Q05H00 
005H04 
005406 
005410 
005412 
005414 
005416 
005420 
0054g 
005430 
005436 
005442 
005444 
0054% 
005450 
005452 
005460 



016666 
012616 

OQOt" 



:5-0CT-:fc :5:53^ FfiGE 33 
'0 OCIA^ .fiSCID AND T^PE 



000 
OOC 
000 
000000 



012737 
012737 
0100% 
0101% 
0102% 
0103% 
0104% 
0105% 
010637 
012737 

gggoop 

000776 



013706 
005037 
005237 
001375 
012605 
012604 
012603 
012602 
012601 
012600 
012737 
012737 
104400 
000002 



ill! it 



000776 
000000 
005015 
000122 



003032 OOOOOM 



0054MH 
000340 



000024 
000026 



005450 
005370 



005450 
005450 
005450 



000024 



005322 
000340 
005452 



000024 
00002t 



047520 0H2527 



8S: 

JOCNT: 
JOFILL: 
SOriODE 



MOV 
RTI 

!byte 

0 



(5PJ+. iSP) 

0 
C 
0 
0 



;5ET THE STACK FOR PET^PMINO 
RETURN 

STORAGE FOR ASCII DI&IT 
TERMINATOR FOR TYPE ROUTINE 
OCTAL DIGIT COUNTED 
ZERO FILL SWITCH 
NUMBER OF DIGITS TO TYPE 



,SBTTL POWER DOWN AND UP ROUTINES 
POWER DOWN ROUTINE 



iPWRDN 



MOV iSILLUP.aiPWRVEC 

MOV «340,3iPWRVEC+2 

MOV RO,-(SP) 

MOV R1,-(SP) 

MOV R2,-(SP) 

MOV R3,-(SP) 

MOV R4,-(SP) 

MOV R5 -(SP) 

MOV SP.$SAVR6 

MOV tSPWRUP.aiPURVEC 
HOLT 

BR .-2 



POWER UP ROUTINE 



tPWRUP 
IS: 



SILLUP: 

S5AVR6: 
SPOUER: 



MOV 
CLR 
INC 
BNE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TYPE 
RTI 
HALT 
BR 
0 

.ASCII 
.EVEN 



SSflVR6,SP 
SSAVR6 
SSAVR6 
IS 

(SP)+,R5 
(SP)+,R4 
(SP)+ R3 
(SP)+,R2 

•SPHTON.atPVWVEC 

•340.StR!iRVEC<^2 

.SPOKR 



.-2 

< 15X12) "POWER" 



SET FOR FAST UP 
PRI0:7 

PUSH RO ON STACK 

PUSH Rl ON STACK 

PUSH R2 ON STACK 

PUSH R3 ON STACK 

PUSH R4 ON STACK 

PUSH R5 ON STACK 
SAVE SP 
SET UP VECTOR 

;HANG UP 



GET SP 

WAIT LOOP FOR THE TTY 
WAIT FOR THE INC 
OF WORD 
POP STACK 
POP STACK 
POP STACK 
POP STACK 
POP STACK 
POP STACK 



INTO RS 
INTO R4 
INTO R3 
INTO R2 
INTO Rl 
INTO RO 

SET UP THE POUER DOWN VECTOR 
PRI0:7 

POHER FAIL MESSAGE 

THE POUER UP SEQUENCE WAS STARTED 
BEFORE THE POUER OOUN UAS COMPLETE 
PUT THE SP HERE 



.SBTTL TRAP DECODER 

;»THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTION 
♦AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 

;«G0 TO THAT ROUTINE. 



'^AP DEC ODER 



:b2M 

lb27 
1&28 

:&x 

1631 
1&3S 
1&33 
lb3M 
1&35 

i&3e> 
:fc37 

1&38 
lb3<3 
IbHO 
1641 
1642 
1643 
lb'*H 
1645 
16% 
1647 
1649 
1649 
1650 
1651 



0CS462 010046 

00S464 016600 000002 

005470 00S74Q 

005472 lUOOG 

OOS^TM 016000 005502 

00S500 00Q20C 



005502 
005502 
005504 
0(S506 
005510 



017400 
017402 



004756 
005120 
005074 
005134 

017400 

OOOQCO 

000000 

000001 
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VPAP: nuv 
MOV 
TST 
tlOVB 
MOV 
RTS 



HQ3 



RO.-iSP) 

2(§P),R0 

-(RO) 

(RO).RO 

$TRPAD(RO),RG 

RO 



;5flV£ RO 

;GET TRfiP ACORESS 

; BACKUP BY 2 

;GET RIGHT BYTE OF "^PflP 

; INDEX TO TftB^E 

;C0 TO ROUTINE 



.SBTTL TRAP TABLE 



;»THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
;»B^ THE "TRAP" INSTRUCTION. 



ROUTINE 



JtRPAD: 



JTYPE 
STYPOC 
STYPOS 
JTYPON 

.=017400 
SAVPC: .UORD 0 
5AVCC: .UORD 0 

.END 



CALL=TYPE TRAP+0( 104400) TTY TYPEOUT ROUTINE 

CALLsTYPOC TRAP+2( 104402) TYPE XTAL NUMBER (UITH LEADING 

CfiLLsTYPOS TRflP+4( 104404) TYPE XTAL WUMKR (fW LEADING ZE 

CALLsTYPON TRAP+6( 104406) TYPE OCTAL NUMBER (AS PER LAST C 



103 



XORfifl.PlI 



hSCNT 
BEGIN 



[NCT 
TO = 
TOO = 
TOl = 
T02 = 
T03 = 
TOM = 
T05 = 
TOb = 
T07 = 

;to8 = 
im = 
:ti s 
t:o = 

Til = 

:ti2 = 

T13 = 
TIH = 
T15 = 
T2 = 

:t3 = 

TM = 
TS = 
T6 = 
T7 = 
T8 = 
BITS = 
BPTVEC= 
BURST 
COUNT 
CSR = 

Deem 

DISPLfl= 
I DRBHIO 
0RC5R 



0CH23b 
001 M46 
00M23M 
000001 
OOOCOl 
OC0002 
000004 
OOOCIO 
000020 
000040 
000100 
000200 
000400 
001000 

002000 
004000 
010000 
020000 
0 40000 
IQQQQO 
000004 

gggolo 

000020 
000040 
000100 

000400 
001000 
000014 
001702 
00123b 
lb7770 
004230 
177570 
001224 
00121b 



DRIBUF 001222 
DRLVL 001230 
DROBUF 001220 



DRVECA 00122b 



DRVECB 

Ef1TVEC= 

END 

ENDl 

EOPHLT 

EPRVEC= 

FIRST 

GNS = 

HDFHfl 

HIT = 



001232 
000030 
00340b 
0^^ 

000004 
001272 
«««««« U 

004214 
1040D0 



■ 73= 15-OC 
:t^055 REFEREN 

1281 
S59 
127& 
502 
492 
491 
490 
489 
488 
487 
48b 
485 
484 
483 
501 
482 
481 
480 
479 
478 
477 
500 
499 
498 
497 
49b 
495 
494 
493 
509 
914 
823 
398 
1283 
434 
Bib 
813 
1147 
815 
819 
814 
941 
1058 
816 
12b5 
820 
512 
1194 
1233 
793 
505 
827 
lb40 
1317 
39bl 
980 
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1305* 


1312* 


i31b* 


3b4 


8bbi 


1358 


1297* 


1300* 


1301 


502 






501 






500 






499 






498 






497 






49b 






495 






494 






493 







803 


804 


12% 


1302* 


942* 


952* 


850 


6bb 


115b« 


11571 


B92 


1032 


1063 


1097* 


870« 


672 


943 


951« 


1059 




1077» 


1Q83« 


1373 




1089« 





805 
13241 

953* 
1101* 
1159« 
1038 
1190 
682« 
955 



12391 






1203 






830 


8321 




lb41 


lb42 


lb43 


13191 




88b 


874 


87b 


98b 


993 


1001 



13271 

1304* 132bM 



BOb 



1102* 
llb9« 
1047 

883 
1031« 



1112* 
1170* 
1059« 

890* 
1032* 



1113* 
1172* 
lObO 

896* 
1037* 



1122* 
1162* 



699 
1038* 



1123* 
1163* 



9Q5« 
1039 



1133* 
1164* 



90b 
10%* 



1134* 
1215 



933* 
1047* 



1144* 
12b0 



934* 
1048 



1145* 
I3b8 



935 
1053* 



1099* 1110* 1120* 1131* 1142* 1154* llb7» 1180* 1190* 1191* 



894 
1005 



902 
1013 



909 
1021 



924 
1027 



938 
1034 



94b 
1041 



957 
1050 



9b7 
10b3 



972 
1071 



J03 
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ICOUNT 

lOTVEC: 

LIST 

LOGIC 

nCRLF 

tCSSl 

niNUS 

nKNLffI 

noAoo 

nOREID 
HSPfiCE 
PC 



00M3b& 
: 000020 
00M240 
003810 
004747 
004712 
004036 
004066 
004150 
004410 
004752 
:-4]00007 



PFfllL 0 04524 

PIRO = 177772 

PIROVEr 000240 

PL 001240 

PRTftB 0 03756 

PS = 177776 

PSU = 177776 

PHRVEC= 000024 
RCSR X1200 
I RCSRl 001210 
RESTRR 004562 
j RESVEC^ 000010 
' RETURM 004372 
RSTfWT 001414 
RC ='4)00000 



PI 

R2 
R3 

R4 
R5 



=v.000D01 

='4300002 
='4)00003 

=•4)00004 
='4)00005 



R6 ='4)00006 



R7 ='4)00007 
SflVCC 017402 
Sfi'/PC 017400 



1081 
969* 
510t 
1280 
787 
1249 
842 
1287 
I296t 
1308t 
865 
1254 
408M 
1416* 
780 
432« 
516t 
8241 
12781 
4291 
3951 
1119« 
5111 
803i 
8071 
13% 
5061 
859* 
8581 
401 i 
899* 
970 
1217 
1424* 
1625* 
4021 
1405* 
1433 
403t 
1368* 
404t 
1307* 
1586 
4051 
1536* 
4061 
990* 
1025 
1219* 
1565* 
407 

nil* 

1395 
408 
1247* 
1246* 



1093 
881* 

13281 
12341 
1269 
14391 
12901 
1299 
1310 
13651 
1259 
4461 
1427* 
138811 



1104 
889* 



144«« 



1264 
798* 
1435* 



1115 
897* 



1445K 
827* 
1481* 



inQ7 






i JO? 
















997* 










15S2* 


1590* 




* ■ * * 




















1358t 

A WWW W 


1?09 


1223 

A WWW 


1407 


437m 


849* 


851 


900 


906* 


907 


978* 


1045* 


10% 


1218 


1219 


1220 


1426* 


1429* 


1430* 


1626 


1627* 


1628* 


4381 


837* 


839* 


1412* 


1415* 


1420 


1434 


1584 


1603* 


4391 


914* 


915 


1373* 


1390 


1404* 


4401 


916* 


920 


1309* 


1391 


1403* 


1601* 






441 1 


917* 


925* 


1537* 


1538 


1539* 


4421 


866* 


914 


991 


994* 


998* 


1067* 


1068 


1078* 


1220* 


1221* 


1222* 


1588 


1599* 




443i 


445 


826* 


1121* 


1132* 


1143* 


1399* 






4441 


446 


1321* 


1255 


16491 




1250 


16471 





1125 
913* 



830* 
1488* 



1136 1149 
975* 101b* 



838* 
1493* 



1008* 1075* 
1141* 1153* 
1605* 1606* 



840* 



1079* 
1165* 



852 


853 


854 


918* 


920* 


922 


1048 


1051* 


1060* 


1221 


1222 


1232* 


1432* 


1434* 


1473 


1629* 






850* 


851* 


852* 


1421* 


1422 


1423* 


919« 


921* 


922 


1565 


lbQ2* 




921 


927* 


1195 


1532 


1541* 


1547* 


950* 


954* 


955 


1553 


1555* 


1563* 


%4« 


%5 


%8* 


999 


1002* 


1003 


1082* 


1090* 


1094* 


1393 


1401* 


1534 


829* 


832* 


835 


1155* 


1168* 


1181* 


1369* 


1374* 


1384* 



1161 1174 1187 

1044# 1056* 1349 1356t 



843* 847* 865* 1203* 1234* 1H13* 



1088* 
1166* 



1091* 
1178* 



1098* 
1179* 



1108* 
1335* 



1109* 11 IS* 



855 


856 


857 


935* 


936 


943* 


1061 


1068* 


1069 


1234 


1388 


1406* 


1474* 


1475 


1478* 


853* 


854* 


855* 


1424 


1425* 


1426 


1194 


11%* 


1204 


1197* 


1199* 


1206* 


1548* 


1S51* 


ISSb* 


958 


1280* 


1392 


1566* 


1587 


1600* 


%9 


976* 


978 


1009* 


1011 


1017* 


1213* 


1214 


1215* 


1540* 


1542* 


1544* 


844 


845 


858* 


1334 


1343* 


1346 



872* 
944 
1211* 
1419* 
1583 


883* 
965* 
1213 
1420* 
1604* 


984 
%9* 
1216 
1422* 
1624 


856* 
1430 


857* 
1431 


1389 
1432 


1205* 


1286 


1292 


1291* 
1557* 


1294* 
1558 


1298 
1567* 


1402* 


1533 


1535* 


983* 
1018* 
1216* 
1545* 


984 
1019 
1217* 
15%* 


987* 
1024* 
i218* 
1547 


1076* 
1354 


1087* 
1361 


1100* 
1362 
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KQ3 



SPVR2 
5flVR3 
SAVRM 
5AVR& 
5C0PEft 
SCOPES 
5C0PEF 
' 5C0PEG 
SEVEN 
SP : 



SPEC 

SPECO 

SPECl 

SPECS 

SR 

STACK : 

STRR 

START 

STflRTl 

STKLUT: 

STKPTR: 

SUR 

SUO = 

5U00 : 

5U01 : 

SU02 : 

5UQ3 : 

SU04 : 

SU05 : 

SUOb : 

SW07 s 

SUOB - 

sum = 

5U1 : 
5U10 = 

sun : 
SU12 
SU13 

sum : 

SU15 

sua 

SU3 

SU4 

5U5 

SU6 

SU7 

SUB 

SU9 

TAG 

TBITVE 

TlffTl 

TINT2 



003750 
003752 
00375M 
00H5&0 
00M360 
004252 
004370 
004354 
00422S 
XOOOOOE 



00125& 
00%12 
00%42 
00%72 
177570 
001 100 
004044 
001366 
001242 
177774 
001200 

177570 
000001 
000001 
0CX1002 
000004 

gggg io 

000020 
000040 
000100 
000200 
000400 
001000 
000002 



i i. i 1 1 



= 010000 



iggo oo 

000004 
000010 

000040 
000100 



001000 
001746 
000014 
002710 
002760 



ll94» 
1195* 
12761 
1395* 
1348 
1334t 
B60« 
1350 
1282« 
407t 
1482 
1566 
1600 
790 
831 
838 
840 
3971 
4261 
12B9 
791 
789 
4311 
399i 
1166 
433i 
4741 
%4t 
%3I 
462t 
4611 
4601 
4591 
458t 
4571 
4561 
4551 
4731 
4l3t 
414t 
4521 
4151 
416t 
449t 
472t 
471 • 
4701 
%9t 
468t 
467t 
466t 
4121 
933t 
507t 
1099 
1110 



1205 
12C* 

13981 

13541 

1340 

1349 

13531 

1291 

4451 
J484f 
1567 
1601 

8291 
1411i 
1413 
1416 

B63 

12911 
828 
8261 

826 
1181 
434 

474 
473 
472 
471 
470 
469 
468 
467 
466 
465 

4541 
4531 

4511 
4501 



127MI 
12751 

1399 



1352 
1351ft 


1363 
1353ft 


1357* 


















1302 
877# 
1486ft 
1568ft 
1602 


1308ft 

1250ft 

1492 

1569ft 

1603 


13231 
1255ft 
1524ft 
1583ft 
1604 


126Uft 
1525 
1584ft 
1624ft 


1265ft 
1526 
i585» 
1625 


1473* 
1527ft 
ISBbft 


1474 

1532ft 

15B7ft 


1475* 
1533ft 
ISBBft 


1477 
1534ft 

f COO 

1589 


1479 
1540 
1595* 


1479ft 

1565 

1599 


14191 
14291 
1207 


1224 


1243 


1270 


1339 


1347 


1412 


1415 








1311 
B49I 


1239 


1417 


















829 


858 


877 


1076 


1087 


UUO 


nil 


1121 


1132 


1143 


1155 



1201 



1201 



1207 
1347 

1243 
1339 



4651 863 



1105« 
11171 



1224 



L03 
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DDDRfifl . 


Pll CROSS REFERENCE 


TABLE -- 


USER SYMBOLS 




TINT3 


003030 


1120 


11271 








TINT4 


003100 


1131 


11371 








TINTS 


0031&0 


1142 


llSOt 








TlNTb 


003230 


1154 


11611 








TINT? 


X3310 


1167 


ll74i 








TINTS 


003370 


1180 


1187M 








TKVEC = 


OOOObO 


5l4t 










TOODLE 


004224 


1292« 


1293« 


1294 


1322« 




TPVEC = 


000064 


5151 










TRflPVE= 


000034 


5131 










TRTVEC= 


000014 


50BI 










TSTH 


002570 


1077 


10821 








TST5 


002640 


108<3 


1094 » 








TSTb 


0Q24J6 


1046t 


1054 








Tsig 


002452 


1052 


105511 








TYPE = 


104400 


841 


1204 


1249 


1254 


1259 


TYPOC = 


104402 


16411 










TYPON = 


104406 


16431 










TYPOS = 


104404 


1251 


1256 


1261 


1266 


16421 


UfllTl 


004014 


l2B4t 


1285 








UAIT2 


004172 


13131 


1314 


1318 






WGTCT 


004232 


127S» 


12%« 


1298 


1303« 


1325» 


URTOC 


004106 


1295 


13001 








XLIST 


004164 


1306 


13121 








XOR 


004400 


1344 


13611 








XORP 


001352 


833 


844i 








XOf^LC 


001234 


821 • 


836« 


846« 


1341 




SFILLC 


005072 


1482 


14961 








STILLS 


005071 


14q7l 










SILLLP 


005444 


1581 


1609i 








SNULL 


005070 


1484 


14%l 








lOCNT 


005316 


1531* 


1560* 


15731 






scmooc 


OOK320 


1526« 


1530« 


1535 


1538« 


1549* 


SPOUER 


005452 


1607 


16121 








SPURON 


005322 


15811 


1605 








SPURUP 


005370 


1590 


1595 M 








SRDCW= H««Hi U 


1644 










SROOECs 


««#«« u 


1644 










IROLIN= «H»«f U 


1644 










SRDOCTr 




1644 










SSAVRE= 


ft«tt«ff u 


1644 










SSAVRfa 


005450 


15891 


1595 


15%ft 


1597« 


1611» 


SS£TUP= 


000014 


5191 










SSTUP = 


177777 


5191 










ISUR = 


000000 


5181 










ITN = 




5171 










ITPB 


005066 


1226t 


1229« 


1288« 


i290» 


1315ft 


ITPFLG 


005073 


1469 


14991 








STPS 


005064 


1227 


1230 


1284 


1313 


1319 


tlRAP 


005462 


784 


16241 








STRP = 


000010 


16311 


1641X 


16421 


16431 


16441 


STRPfiO 


005502 


1628 


16391 








STYPBN= 


ftf«««f u 


1644 










$TYP05= 


f«fft« u 


1644 










STYPE 


004756 


14691 


1631 


1640 






STYPOC 


005120 


1529t 


1641 









1559 1607 



L640t 



1366 



1371 



1375ft 1378* 
1376 1379 



1381« 
1382 



1492ft 14q5» 
1490 1494t 



.MAIN. nflCYll 27(732) 15-0CT-7b 15:53 PAGE 40 
DDDRflfl.Pll CROSS REFERENCE TABLE ~ USER SYMBOLS 

STYPON 005134 
JTYPOS 005074 
JOFILL 005317 
= 017404 



M03 



.HLT 003&2b 
.SCOPE 0Q42b4 



1528 


15311 


lb43 


15241 


lb42 




1525* 


1529* 


1539 


5201 


521 


523 


545 


547 


549 


571 
5<97 


573 


575 


599 


bOl 


b23 


b25 


b27 


b49 


bSl 


b53 


b75 


b77 


b79 


701 


703 


70S 


727 


729 


731 


753 


755 


"57 


78bl 


788» 


7921 


971 


979 


985 


1070 


llbO 


1173 


1495 


149b 


1497 


782 


1243r. 




778 


13391 





15'4» 






525 


527 


529 


551 


553 


555 


577 


579 


581 


b03 


b05 


b07 


b29 


b31 


b33 


bSS 


b57 


b59 


bBl 


b83 


b85 


707 


709 


711 


733 


735 


737 


759 


7bl 


7b3 


7991 


885 


893 


992 


ICOO 


1004 


118b 


1244 
1499 


1271 


1498 


1592 



583 
b09 
b35 
bbl 
b87 
713 
739 
7b5 
901 
1012 
1320 
IBIO 



533 
559 
585 
bll 
b37 
bb3 
b89 
715 
741 
767 
908 
1020 
13b7 
lb45t 



535 


557 


539 


541 


543 


5bl 


5b3 


5b5 


5b7 


569 


587 


599 


591 




595 


bl3 


bl5 


bl7 


bl9 


b21 


b39 


b41 


b43 


b45 


b47 


bbS 


bb7 


bb9 


b71 


b73 


b91 


b93 


b95 


b97 


b99 


717 


719 


721 


723 


725 


743 


745 


747 


749 


751 


7b9 


771 


773 


775 


7771 


923 


937 


945 


95b 


9bb 


102b 


1033 


1040 


1049 


10b2 


1372 


1377 


13BQ 


1383 


1494 
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OOORflfl.Pll CROSS REFERENCE TfiBLE — MflCRO NfiPIES 

COriMEN 
ENOCOfI 
ERROR 
ESCAPE 
MULT 
rCUTST 
POP 
PUSH 
SCOPE 



N03 



SETTRfl 

SETUP 

SKIP 

SLASH 

SPACE 

STARS 

TRflTRP 

TYPBIN 

TYPOEC 

TYPNUH 

TYPOCS 

TYPOCT 

TYPTXT 

SSESCA 

SSNEUT 

SS5ET 

SSSKIP 

.EQUAT 

.HEAOE 

.KTll 

.SETUP 

.SiAHI 

.SCATC 

.SCNTA 

.SDB2D 

.10620 

.SOIV 

.SEOP 

.SERRO 

.SCRRT 

.SnULT 

.IPOUE 

.IRANO 

.SRDOE 

.SRDOC 

.SREAO 

.SSAVE 

.SSB20 

.S5B20 

.SSCOP 

■.m 

.STRAP 
.ITYPB 
.ITYPO 



11 


5171 






IM 


5171 






4271 










517t 






11 


5171 






IM 


5171 






11 


5171 


1599 




11 


5171 


1583 




4281 


880 


888 


896 


1015 


1023 


1030 


1036 


1175 


1188 






IbSli 


1841 


1642 


1643 




4211 


517« 




11 


517M 






IM 


5171 






517i 










5171 


1447 


1500 


1&31I 










5171 






It 


5171 






It 


5171 






11 


517t 


1250 


1255 


It 


517« 








5171 






i! 


5l7t 








5171 






16311 


1641 


1642 


1643 




517t 








4201 


422 




i! 


421 i 


519 




i 


4211 








4201 


1576 





904 
1043 



912 
1055 



932 
1066 



940 
1074 



948 
1086 



962 
1105 



974 
1117 



982 
1127 



989 
1137 



9% 
1150 



1007 
1162 



4201 1615 



1576 1615 



1260 1265 



.TAIN. rWCYil £7.732; :5-0CT-7b 15:53 PAGE H3_ 
ODDROi.Pi: C«?OSS REFERENCE Tft3LE - flftCRO NflflES 

.STYPE II •♦aOt I'W7 
.|T>PO II 42CI 15CC 



B04 



.MAIN. MACYli 
DDDfW».Pil 



ADD 
5E3 



SGT 
BIC 

BIS 

BIT 
BLT 

sni 

BPL 
BR 

CtR 

CLRfi 
C"P 

cm 

COfI 

DEC 

DECS 

EHT 

HftLT 



INC 

ircs 

lOT 

jrf» 

JSR 

nov 



920 
927 
973 
1000 
1317 
1561 
1002 
1165 
983 
1145 
863 
1487 
1020 
864 
1228 
875 
1564 
846 
1082 
934 
844 
1061 
1482 
1293 
925 
1496 
427 
522 
552 
582 
612 
642 
672 
702 
732 
762 
1609 
1019 
953 
426 
789 
827 
826 
954 
882 
941 
10% 
1097 
1180 
1247 
1312 
1388 
1405 
1478 
1583 
1605 



1220 

A WWW 


1221 


1222 


1296 


1300 


1302 


1308 


1421 


1423 


1479 


1527 


1537 




893 
1012 
1554 


901 
1033 


908 
1040 


923 
1049 


937 
1052 


945 
1062 


956 
1070 


959 
1202 


966 
1208 


971 
1233 


979 
1244 


985 
1295 


9S2 
13C9 


1098 
1172 
997 
1157 
1207 


1101 
1178 
998 
1166 
1224 


1108 
1182 
1009 
1170 
1243 


1112 
1184 
1075 
1179 
1339 


1118 
1294 
1088 
1183 
1347 


1122 
1551 
1102 
1556 


1129 

1109 
1557 


1133 
1113 


1140 
1119 


1144 
1123 


1147 
1130 


1156 
1134 


1159 
1141 


1287 
928 
1271 
1054 


1200 
1285 

A WOW 

1160 


1225 
1314 
1173 


1299 
1320 
1186 


1310 
1342 
1289 


1340 
1367 
1311 


1348 
1372 
1318 


1476 
1377 
1352 


1493 
1390 
1363 


1552 
1393 
1472 


1599 
1470 
1499 


1491 
1528 


1550 
1543 


1610 

1191 

952 
900 
1248 


1229 


1278 


QCI 

1279 


1303 


OR? 
1304 


1353 


ini7 
1381 


1031 
1541 


1596 


1045 

A W "W 


1053 

* WWW 




907 
1298 


922 
1334 


936 
1349 


944 
1361 


955 


970 


984 


991 


999 


1003 


1039 


1049 



1305 
1560 

526 
556 
586 

616 
646 
676 
706 
736 
766 



1309 



528 
558 
588 
618 
648 
678 
708 
738 
768 



1316 1425 
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921 

885 
1004 
1350 

1091 
1169 

99C 
1153 
1201 
1562 
1026 

926 
1231 

960 
1592 

860 
1094 

942 

Oo4 

1069 



1199 
1549 

524 
554 
584 
614 
644 
674 
704 
734 
764 

1051 
954 

790 

830 
829 
855 
883 
943 
1047 
1099 
1181 
1250 
1315 
1389 
1406 
1484 
1584 
1606 



C04 



530 
560 
590 
620 
650 
680 
710 
740 
770 



532 
562 
592 
622 
652 
682 
712 
742 
772 



534 
564 
594 
624 
654 
664 
714 
744 
774 



536 

5% 
626 
656 
666 

716 
746 
776 



1297 1351 



791 
838 
832 
856 
ffl9 
950 
1056 
1100 
1190 
1255 
1335 
1390 
1412 
1524 
1585 
1624 



828 

840 
833 
857 
890 
%5 
1058 
1110 
1194 
1260 
1343 
1391 
1415 
1532 
1586 
1625 



1555 


1563 


1597 




831 


1209 


1223 


1239 


865 


1203 


1234 


1369 


834 


836 


836 


637 


858 


859 


866 


967 


897 


898 


899 


905 


968 


%9 


975 


976 


1059 


1060 


1067 


1068 


nil 


1120 


1121 


1131 


1195 


1196 


1197 


1205 


1265 


1280 


1281 


1282 


1344 


1345 


1346 


1354 


1392 


1393 


1394 


1395 


1419 


1420 


1422 


1424 


1533 


1534 


1540 


1547 


1587 


1588 


1589 


1590 


1628 









538 
568 
598 
626 
658 
666 
718 
748 
793 



1336 
1374 
839 
868 
906 
978 
1076 

1206 
1283 
1362 
1396 
1426 
1565 
1595 



540 
570 
600 
630 
660 
690 
720 
750 
1272 



542 
572 
602 
632 
662 
692 
722 
752 
1397 



544 
574 
604 
634 
664 
694 
724 
754 
1411 



5% 
576 
606 
636 
666 
6% 
726 
756 
1414 



548 
578 
608 
638 
668 
698 
728 
758 
1471 



1359 


1407 


1417 




1413 


1416 


1481 


1488 


845 


849 


850 


851 


969 


870 


872 


877 


913 


914 


916 


917 


1008 


1016 


1024 


1032 


1077 


1078 


1083 


1087 


1142 


1143 


1154 


1155 


1211 


1212 


1215 


1226 


1288 


1290 


1291 


1292 


1365 


1368 


1370 


1373 


1399 


1400 


1401 


1402 


1429 


1430 


1432 


1434 


1566 


1567 


1568 


1569 


1599 


1600 


1601 


1602 



852 
878 
933 
1037 
1089 
1167 
1232 
1301 
1375 
1403 
1473 
1581 
1603 



550 
580 
610 
640 
670 
700 
730 
760 
1591 



853 
881 
935 
1038 
1090 
1168 
1246 
1307 
1378 
1404 
1474 
1582 
1604 
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^0\-B IHTS 1492 1525 152b 152S 1530 1531 

NES 153b 

NOP 1080 1092 1103 UlM 1124 1135 114b 

RESET 871 891 977 lOlO 1198 

ROL 15«2 1544 1545 154b 1548 

RTI 1245 1273 1355 1480 1570 1608 

RTS 798 843 847 1321 1384 1427 1435 

SUB 1213 121b 1217 1218 1219 

TRAP 1631 1641 1642 1643 

TST 892 915 1011 1025 1214 1270 1286 

TSTB 958 1019 1227 1230 1284 1313 1319 

. ASCII 1439 1444 1445 1612 

.BYTE 12S2 1253 1257 1258 1262 1263 1267 
1574 

.ENAGL 1 419 

.DC 1651 
.EICC 427 
1589 

.EOUIV 427 
493 

.EVLI 1446 
•IF 425 
1589 

-IFF 425 

.IIF 1251 
-IRP 519 
.LIST 1 
.rttCRO 1 

•ncai 420 

.NLIST 1 
.REM 6 
.REPT 521 
.5BTTL 423 
.UORO %1 



503 


517 


519 


1253 


1254 


1258 


1599 


1608 


1615 


1616 


1625 


1628 


428 


430 


445 


446 


465 


466 


494 


495 


496 


497 


498 


499 


1614 












475 


503 


519 


1252 


1253 


1257 


1599 


1607 


1608 


1612 


1615 


1624 


12S2 


1253 


1257 


1258 


1262 


1263 


1256 


1261 


1266 


1494 


1495 


1496 


1583 


1599 










5 


419 


517 


519 


1631 


1640 


1631 












421 


517 










5 


419 


517 


519 


1631 


1640 


1449 


1502 


1578 


1617 


1632 




1647 


1649 
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004 



1535 


1538 


1539 


isse 


1627 








114B 


115B 


1 171 


1 <B5 










1493 


1629 














1341 
1366 


1431 
1371 


1433 
1376 


1477 
1379 


1553 
1382 


1626 
1469 


1490 




1268 


1496 


1497 


1498 


1499 


1571 


1572 


1573 


1259 
1640 
467 
500 


1263 
1641 
468 
501 


1264 
1642 
469 
502 


1268 
1643 
470 


1269 
1644 
471 


1448 
472 


1501 
473 


1577 
474 


1258 
1628 

* WWW 

1267 
1497 


1262 
1631 
1268 
1498 


1263 
1641 
1448 
1499 


1267 
1642 
1501 
1640 


1266 
1643 
1577 
1641 


1447 
I&44 
1608 
1642 


1500 

1616 
1643 


1576 
1625 


1641 


1642 


1643 


1644 










1641 


1642 


1643 


1644 











